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PUBLISHER'S LETTER 


EMC regulations a 
disadvantage for Australia 


Over the last year or so there has been 
considerable anguish in the Australian elec- 
tronics industry over the complexity and costs 
of complying with the new EMC standards. In 
essence, these EMC (Electromagnetic Com- 
patibility) regulations appear to have been 
introduced with little consultation with in- 
dustry. If there had been widespread consulta- 
tion, the overwhelming reaction would have 
been that we don't want or need these regula- 
tions. 

The real problem with these regulations is that they closely follow the 
European standards which appear to have been framed to make it as difficult as 
possible for countries outside Europe to get their products in, 

If Australia was a major exporter of electronic and electrical products to 
Europe there might be some point in adopting these standards but we're not, 
And those Australian manufacturers who do export to Europe will automati- 
cally comply with European standards anyway. 

This is the same story as with the proposed reduction of mains voltage in 
Australia from 240VAC to 230VAC. We wrote about this in the April and May 
1994. That will still happen by the way but there will be no benefit to Australia, 
only costs. 

What's in the new EMC regulations for Australian consumers? As far as we 
can see, very little. All electrical and electronic products being sold in Australia 
now must comply with the new standards and that means that they will either 
be dearer than they otherwise would have been or they will be withdrawn from 
sale, to avoid the costs of compliance. In the meantime, big and small Australian 
companies, whether they are exporting or not, still must bear the costs of 
compliance. 

There is also some anecdotal evidence that imported products which suppos- 
edly do comply with the standards actually produce quite high levels of 
interference. However, it seems that the bureaucrats are more interested in 
checking the paperwork to see that products have been approved than whether 
approved products actually produce interference. That stands to reason, doesn’t 
it? Their thinking would be, “If it's approved, it must be OK”. 

By the way, I am all for EMC regulations but we don’t need the draconian 
regulations we have now. And nor, interestingly enough, does the USA. They 
have not moved to meet European standards and why should they? They have 
their own set of regulations set by the FCC and other bodies and they are quite 
adequate. And so were our previous standards but they were not enforced. 

I believe that ultimately the whole process of EMC enforcement is in danger 
of falling into a heap. Unless the Spectrum Management Authority, now merged 
into Australian Communications Authority, has the staff to actually check that 
approved products radiate low levels of interference or are not subject to 
interference, then there is not much point in having the regulations in the first 
place. 

In fact, it is highly likely that the ACA does not have enough staff to even 
check that all the electronic and electrical products being sold in Australia 
actually are backed with the paperwork to show they comply. To do so, they will 
need to audit each and every business in Australia involved in importing, 
distribution or retailing. That’s an enormous task. 

The big problem for Australia in all this is that there are not enough organisa- 
tions or individuals in Australia who are willing to speak out against these 
initiatives when they are first mooted. We spoke out against the initiative to 
reduce the 240VAC mains voltage but the response was a big yawn. Well, 
Australia will pay dearly, just as we will for these EMC regulations. 

If you want to find out more about EMC you can check it out on the Internet 
at http//www.aca.gov.au 


Leo Simpson 
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Upgrading a 486 

Trecently had the experience of 
installing AMD 5x86-133 CPUs in 
two 486 motherboards, one a Chic- 
ony brand, the other a Biostar with a 
UMC chipset, neither of which was 
designed with a 586 CPU in mind. 
The AMD 5x86-133 CPU can be made 
to work in a motherboard not spe- 
cifically designed for it by jumpering 
it as per an AMD DX4-100 “plus” or 
“enhanced” CPU; ie one with power 
management functions. Jumpering 
it as a plain AMD or Intel DX4-100 
will not work. Choose a 3.45V sup- 
ply voltage and a 33MHz CPU clock. 

At this point the BIOS will iden- 
tify the CPU as an AMD DX4 run- 
ning at 100MHz. For the CPU to run 
at its rated 133MHz, a “clock multi- 
plier” jumper must be set. Look fora 
jumper whose function is “jumper 
open = 3x clock, jumper closed = 2x 
clock”. A Biostar manual describes 
this jumper as “DX/DX4 open, DX2 
closed”. A DX4-100 CPU can run 
(internally) at either 3x or 2x the 
motherboard clock. Normally the bus 
clock is set to 33MHz, and the CPU 
clock = 3x 33 = 99MHz. I suppose 
one could use a bus clock of 50MHz 
and CPU clock = 2x 50 = 100MHz. I 
suspect that the latter combination 
would result in faster I/O (eg, faster 
graphics and disc I/O) at the same 
internal CPU speed. I haven’t tried 
this, though. 

A 5x86-133 CPU uses a clock mul- 
tiplier of either 3x or 4x. In this case, 
the jumper described above has a 
slightly different meaning. An open 
jumper selects a 3x clock as before 
(99MHz), but a closed jumper se- 
lects a 4x clock (133MHz). This 
jumper may take some finding. For 
those with a multimeter, one side of 
this jumper is connected to earth, 
the other to pin R-17 (CLKMUL) of 
the CPU. When correctly set, the 
BIOS sees the CPU as an AMD DX4 
“plus” running at 4x 33 = 132 MHz. 
Be sure to enable write-back mode 
for the internal CPU cache (16K). 

I wonder ifa system using a clock- 
doubled 486DX4-100 CPU on a 
50MHz bus (assuming this were pos- 
sible) would be faster than the same 
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system using a 5x86-133 CPU ona 
33MHz bus? What about a 586-133 
running at 120MHz in clock tripled 
mode on a 40MHz bus? 

F. Zabkar, 

Barrack Heights, NSW. 


Video security sign 
has a me 

Ihave just read the Video Security 
article on page 62 of the September 
edition of SILICON CHIP. I feel that 
anyone contemplating using the sign 
on page 67 should consider the fol- 
lowing scenario. 

Having just burgled your neigh- 
bour’s home, burglars about to bur- 
gle yours are confronted by this sign. 
Now they must burgle your home in 
order to retrieve the tape linking 
them with the neighbour’s burglary. 
If after ransacking your home they 
are unable to locate the tape, their 
options are limited, one being to 
torch your home in order to destroy 
the evidence. 

A safer solution for a low security 
site such as a home is a sign that 
reads: “This property is under VIDEO 
SURVEILLANCE with Off-Site Re- 
cording”, 

Any VCR used for recording 
should be well-hidden. If the power 
meter box is not secure, then a UPS 
(low cost computer type may be ad- 
equate) should be used to power the 
VCR, cameras, etc. Although prob- 
ably unnecessary for a home but cer- 
tainly of value for shop and business 
surveillance is a dummy VCR com- 
plete with tape placed in a promi- 
nent position. This tape may be eas- 
ily taken by or handed over (under 
threat) to a burglar. 

K. Forknall, 

Northlands, WA. 


Backing up 
is important 

Referring to your editorial in the 
July 1997 issue of SILICON CHIP, I 
think you hit the nail right on the 
head. Many people don’t even think 
of or are even told about backups. 
This could be due to the view of 
sales people assuming that the pur- 
chaser will only use the machine for 


trivial or unimportant tasks; eg, play- 
ing games. 

In many cases the machine will 
work OK for a long period of time 
but one day it may play up. What’s 
the next step? — try to find what's 
caused the corruption and get a 
backup disc out and restore the cor- 
rupted files. If you don’t have a 
backup the data is unrecoverable and 
you'll never see it again. Even with 
disc repair utilities such as Norton’s 
this will not guarantee to get any or 
all of your data back! 

Irecently purchased a backup tape 
drive for my machine to comple- 
ment an already numerous set of 
backup floppy discs. Despite this, a 
couple of months ago I lost a file due 
to corruption and ended up recreat- 
ing it from a printout because the 
corruption had unknowingly been 
saved and both machine and floppy 
had the corrupted file. You can never 
be too cautious! 

S. Sidoti, 

Lilyfield, NSW. 


Burst care 
does the j 

Ihave been evaluating Nicad Bat- 
tery Charger designs lately with the 
intention of building two permanent 
installations for domestic use. Two 
articles from SILICON CHIP have been 
brought to my attention, these being 
in the May 1994 and October 1995 
issues. Both these featured projects 
using the Philips TEA 1100 IC which, 
if I have read and understood both 
articles correctly, rely on “Delta V” 
voltage detection to terminate nor- 
mal charge mode and progress to 
trickle charge. 

The reason I mention these two 
articles is that I have also read the 
excellent article by Horst Reuter from 
Smart FastChargers in the January 
1996 issue of SILICON CHIP. In his 
article he mentions that he is of the 
opinion that once the charge voltage 
peak is reached and the voltage lev- 
els out, any nicad battery still charg- 
ing in the normal charge mode and 
which reaches the point where the 
voltage starts to drop (the “Delta V” 

continued on page 7 
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Pt.1: Units and Terms 


In this new series on electric lighting, we 
will look at the different types of lights 
available and describe how they work. 
But let’s first examine the basic units 


and terms. 


By JULIAN EDGAR 


Looking around as you travel at 
night through city streets, you can’t 
help but wonder at all the different 
lights. Bright yellow street lights 
white fluorescent tubes positioned 
behind glowing signs, small intensely 
bright lights used in shop displays 
they all use different technology to 
turn night into day. Like most tech- 
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nology, we tend to take the presence 
of electric light for granted — until the 
power goes off ora blown lamp makes 
our car a one-eyed monster. 

But did you know that the output of 
a fluorescent tube decreases at lower 
temperatures, or that more infrared 
energy than visible light is emitted by 
the humble light bulb? That the pres- 


sure of the gas inside a-light bulb 
changes as it gets hotter? That it’s not 
just your imagination that objects 
change colour under different lights? 
That excess lighting in offices places a 
large load on the airconditioning 
equipment? That not cleaning lights 
can effectively decrease their output 
by 25% after a few years? 

In this series we will answer ques- 
tions like these and also examine all 
of the common types of electric light- 
ing used. There’s certainly a lot more 
to it than initially meets the eye and 
that includes answering an apparently 
simple question — how do we describe 
the amount of light produced by a 
lamp? 


Luminous intensity 
Luminous intensity is measured in 


Candela (cd) in both the imperial and 
metric systems. The origins of the unit 
can be directly traced back to candles 
made of whale fat. 

In 1860, a unit of luminous inten- 
sity known as the “candle” was estab- 
lished. This used, as the base stand- 
ard, a candle made from a specific 
quantity of sperm whale fat burning at 
a specified rate. Later gas flames also 
used this unit, with a then-typical gas 
flame having a luminous intensity of 
16 candles. Early incandescent lights 
had a luminous intensity of a similar 
magnitude! 

In 1909, the candle was redefined 
in terms of a group of carbon filament 
incandescent lamps having precise 
filament dimensions and operating 
with a defined voltage. By 1937, the 
definition included a blackbody ra- 
diator which at the temperature of 
solidification of platinum had a lumi- 
nous intensity of 60 candles per square 
centimetre. In 1948, the unit was re- 
named the candela and in 1979 its 
definition was changed to involve the 
radiation of light of a single wave- 
length at a precise power. 

As an example of a real world use, 
luminous intensity is used to describe 
the amount of light emitted in selected 
directions from lamps and fittings. 
Fig.1 shows an example of the inten- 
sity distribution of a 150 watt PAR 
(“Portaflood”) bulb. 


Luminous flux 


Luminous flux is measured in lu- 
mens, which is abbreviated to lm. Just 
as there is an electrical power input 
measured in watts, there is a “light 
power” output measured in lumens. 
The reason that “light power” is not 
measured in watts is because the re- 
sponse of the eye to different colours 
needs to be taken into account. 

The part of the radiation spectrum 
that we can see lies between wave- 
lengths of 380 nanometres (blue) and 
780 nanometres (red). While an in- 
strument designed to measure radia- 
tion power will read the same at all 
wavelengths (assuming equal power 
across the spectrum), the eye has vary- 
ing sensitivity to different wave- 
lengths. 

A close light source producing one 
watt of radiation at 555nm (yellow- 
green light) gives a very strong sensa- 
tion of light because the eye is very 
sensitive to this wavelength. However, 
at wavelengths either side of 555nm, 
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Fig.1: the luminous intensity distribution of a PAR-type 150W 
bulb. Luminous intensity is measured in candelas. Here it can 
be seen that directly in line with the beam axis, the bulb has an 
intensity of 12,000 candelas, falling off to only 1,000 candelas at 
20° to the tightly-focused beam. (Murdoch, B. Illumination 
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the sensitivity of the eye rapidly de- 
creases, as shown in Fig.2. 

This means that expressing the light 
power output in watts is not helpful — 
if the light power is at a wavelength 
that we can barely see, then even kilo- 
watts of light power may be useless 
for practical illumination. Instead, to 
obtain a measure of the luminous flux 
of a light, the radiant flux (measured 
in watts) is weighted by the frequency 
response curve of the eye. This means 
that if the light emits a great deal of 
radiation at 555nm, its lumen rating 
will be high. 

Conversely, if the light radiates at a 
wavelength to which the eye has a 
low sensitivity, it will have a low lu- 


Fig.2: the eye is most 
sensitive to light with a 
wavelength of 550 
nanometres (yellow-green. 
light). At wavelengths either 
side of this, the sensitivity 
falls rapidly, At 450nm 
(violet), the sensitivity of the 
eye has typically dropped by 
over 96%! This change in 
sensitivity must be taken 
into account when 
measuring luminous flux. 
(Murdoch, B. Illumination 
Engineering). 


700 


minous flux value even if the radiated 
power is quite high. 

The lumen is therefore a unit based 
on human response and cannot be 
defined as a purely physical quantity, 
as can the watt. Interestingly, indi- 
vidual response curves often differ 
from the typical curve shown in Fig.2. 
That means that my 5 lumens may not 
be quite the same as your 5 lumens! 

Luminous flux measurements are 
widely used in lighting. A typical ap- 
plication is in expressing luminous 
efficacy, a measurement of how much 
light output there is for a given electri- 
cal power input. It is expressed in 
lumens/watt, abbreviated to lm/W. 

A typical incandescent light bulb 
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Above: the reduction in illuminance that occurs at increasing distances from 


has a luminous efficacy of 8-17 lm/W, 
while a low pressure sodium discharge 
lamp (the yellow ones used for high- 
way lighting) has a vastly better effic- 
acy of 100-200 lm/W., If you were pay- 
ing the electrical bill (and ultimately 
you are), which one would you use to 
light a highway? 

Another use of luminous flux is to 


directly beneath a lamp can be seen in this photo. This pattern of 
can be plotted on an isolux diagram such as the one shown in Fig.4. 


express the actual light output of a 
luminaire (light fittings are known as 
luminaires in lighting parlance.) The 
total light output of the luminaire di- 
vided by the light output of the lamp 
gives the Light Output Ratio (LOR). 
The LOR of a fluorescent luminaire 
can be increased by up to 40% by the 
use of high quality reflectors, com- 


SSE 


Instrument assembly 1500 
Garment manufacture - sewing 750 
School classroom 500 
Cinema auditorium 50 
Kitchen work areas 500 
Hospital ward at night 1 
Operating theatre (local lighting) 100,000 
Toilets 100 
Supermarket 750 


Fig.3: the CIE recommended illuminance levels for various activities. (Philips 


Lighting Manual). 
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pared with the traditional white 
painted backing plates. 


Illuminance 


Illuminance is expressed in lux, ab- 
breviated to Ix and is a measurement 
of how many lumens there are per 
square metre. There are recommended 
values of maintained illuminance for 
various activities, with Fig.3 showing 
some International Commission on Il- 
lumination (CIE) suggestions. Because 
of the drop in illuminance as lamps 
age and luminaires get dirty, “main- 
tained” in this context refers to the 
actual illuminance obtained with regu- 
lar maintenance. 

Ona flat outside surface where there 
are few reflections, it is quite easy to 
plot lines of equal illuminance. These 
lines are called isolux contours and a 
typical isolux diagram is shown in 
Fig.4. Basically, it is a diagram of the 
“pool of light” found beneath outside 
street lights — the one so beloved of 
writers of detective fiction! 

Such a diagram is useful when de- 
signing the lighting system of a car 
park, for example. The pattern of illu- 
minance shown by the diagram can be 
clearly seen in the photograph of the 
McDonald’s car park (above), which 


Mailbag : ctd from p.3 


detection point) has already en- 
tered the “over charge” mode. 

This, he points out, is not desir- 
able for long battery life. He also 
mentions that it is desirable to uti- 
lise some form of alternate charge 
and discharge, especially if one is 
charging at the fast charge rate; ie 
1C. 

Imust mention at this stage that 
I have had one of Horst Reuter’s 
fast chargers and have found that 
it has done wonders for cells and 
batteries which had become mar- 
ginal for a variety of reasons and it 
is fast reaching the point where it 
has just about paid for itself. I 
would be very interested to hear 
your views on the points which I 
have raised. 

I do look forward to reading the 
many interesting articles which ap- 
pear in SILICON CHIP each month. 

M. Fraer, 

New Zealand. 

Comment: the licensed technology 
used by Smart FastChargers does 
appear to be effective. What more 
can we say? 


TENS electrodes 
not easy to obtain 

I am writing to let you know of 
an experience that I have just had 
with your TENS kit, that you might 
want to pass on to your readers. I 
hada friend who wanted one made 
so I decided to purchase a kitset. 
The kitsets themselves are very 
hard to find. I had to ring around 
several Dick Smith Electronics 
stores before locating one. The kit 
itself is great. It is the electrodes 
that are the real problem. Your ar- 
ticle states that the electrodes are 
available from most chemists. 

Unfortunately, that may not be 
entirely accurate. I tried over eight 
chemists in Sydney, none of whom 
had stocked them for at least six 


Fig.4: an isolux diagram shows lines of equal illuminance, as 
would be found beneath a single light illuminating a car park, 
for example. (Pritchard, D. Lighting). 


The colour distribution of a light source can he directly examined with a 
spectrometer, which uses a prism to split the light into its different colours. 


isilluminated mainly by asinglelight that object (eg, a piece of steel) will | months. Only one chemist was able 
source. start to glow (ie, it begins emitting | to provide details of where to get 

radiation that can be seen). The tem- | them. They can be bought from 
Colour temperature perature of the object can be meas- | Masters Medical, 8 Palmer St, 


An object at any temperature will ured in degrees Kelvin (K), which is Parramatta, NSW 2150. Phone 02 
emit radiation. At low temperatures, its temperature in degrees Celsius plus 9890 1711. They are about $15-$20 
the wavelengths of the radiation are 273.15. for a pair. 
mostly in the infrared region and so The radiation properties of a hypo- J. Cowan, 


cannot be seen. However, if the _ thetical so-called black body radiator No address supplie 
temperature of the object is increased, mean that it will be red at 1000°K, 
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Photos taken under different lighting 
clearly show the effect of varying 
colour temperature. This photo has a 
strong yellow cast and was taken 
under incandescent tungsten halogen 
lighting with a colour temperature of 
about 3000°K 


Fig.5: (1) low pressure 
sodium lamp; (2) 
incandescent lamp; (3) 
high pressure mercury 
vapour lamp. The 
appearance of colours 
when illuminated by a 
lamp depends on the 
distribution of the 
wavelengths of light 
emitted by the lamp. 
Under a sodium lamp, 
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yellow near 3000°K, white near 
5000°K, blueish white near 10,000°K 
and pale blue near 30,000°K. This 
means that the colour ofa light source 
can be specified in terms of its 

temperature. This is the tempe 


olour 
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everything is yellow! 
(Pritchard, D. Lighting) 


ator would 
he colour 


our temperatures, the perceived col- 
our of different light sources varies 
relatively little. Daylight has a colour 
temperature of about 5501 while 
an incandescent light bulb is around 
Fluorescent tubes are avail- 
ble with colour temperatures rang- 
ing from 2900-6500°K. 

Unlike the eye, however, camera 
film is very much affected by differing 
colour temperatures. Photos taken 
under 1500°K lighting will have ared 
cast, under 3000°K a yellowish cast 
and under 12,000°K a blue cast. 


Colour rendering 


Colour rendering refers to the ap- 
pearance of an object when it is illu- 
minated by the light source under con- 
sideration, Light sources of similar 
colour temperature can have com- 
pletely different wavelength compo- 
sitions and so can provide great differ- 
ences in colour rendering. 

Fig.5 shows the spectra (mix of 
wavelengths) of various lamps. The 


low pressure sodium lamp (1) pro- 
duces light at just a single wavelength 
and so the lamp reveals only that col- 


our. Line 2 shows the spectrum of a 
incandescent lamp, which has an out- 
put that covers all wavelengths fairly 
evenly — although there is an empha- 
sis on red. A high pressure mercury 
vapour lamp (3) has a mixture of some 
‘lines’ (high outputs at specific wave- 
lengths) mixed with a continuous 
background spectrum and a band of 
energy at the red end. Of these light 
sources, the incandescent lamp gives 
the best colour rendering, followed by 
the high pressure mercury lamp and 
then the low pressure sodium lamp. 

Colour rendering is measured on a 
colour rendering index (expressed as 
Ra) scale of 1-100, where 100 pro- 
vides the best colour rendering. The 
Ra scale for a lamp is based on the 
illuminated appearance of 14 differ- 
ent colour chips. These colours in- 
clude saturated red, yellow, green and 
blue; and colours approximating the 
(white) human skin and green foliage. 
The scale is based on the average col- 
our shift that occurs when changing 
from the test to the reference illumi- 
nant. 

The colour rendering of incandes- 
cent lights is very good at 99Ra, while 
fluorescent lights vary from 85-90Ra. 

That’s all for this month. Next 
month, we will look at incandescent 
lamps. sc 


Tweak your PC’s interface wi 


Microsoft’ 
PowerToys 


This handy collection of utilities from 
Microsoft lets you enhance your Windows 
95 interface - By Greg Swain. 


If you don’t already have them, the 
Microsoft PowerToys provide some 
handy user interface enhancements 
for Windows 95. These enhancements 
were developed by Microsoft's Win95 
team and you can download them from 
the Microsoft web site. If you don't 
have access to the Internet, the Power- 
Toys are often included on the CD- 
ROMs that come with some computer 
magazines, 

Tweak UI is perhaps the handiest 
utility in the PowerToys range. Tweak 
UI stands for “tweak user interface” 


and when you install the PowerToys, 
the Tweak UI icon is automatically 
installed into the Control Panel group. 

To quote Microsoft, “Tweak Ul is a 
handy control panel for ‘Type A’ per- 
sonalities”. Among other things, it can 
be used to quickly change the boot 
parameters, including whether or not 
to automatically start the graphic user 
interface or stop at the DOS prompt. 
You can also select an option to auto- 
matically display the boot menu and 
you can choose the length of time that 
the boot menu is displayed (Fig.2). 


Fig.2: TweakUI makes it easy to alter 
the boot parameters. This machine is 
set to show the boot menu for 10 
seconds before booting into Windows. 


Fig.3: this menu lets you change (or 
delete) the shortcut arrow and can 
eliminate that pesky “Shortcut to” 
preface when you create a shortcut. 


HP Sandet 
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ig.1: the TweakUI icon is installed in 
the Control Panel group when you 
install the PowerToys. 


This saves you from having to manu- 
ally edit the MSDOS.SYS file, 

Tweak UI also lets you change the 
appearance of your shortcuts (you can 
have a smaller arrow or even get rid of 
the arrow completely) and can elimi- 
nate that pesky “Shortcut to” phrase 
when you create a shortcut (Fig.3). It 
also lets you set mouse sensitivity and 
speed and can prevent drive icons 
from appearing in My Computer. 

Another handy PowerToy is the 
“Cabfile” viewer. For those unfamil- 
iar with the term, the Windows 95 
program files are stored on the CD- 
ROM (or floppies) as compressed files 
in “cabs”, A “cab” consists ofa number 
of compressed files and, on the CD- 
ROM, is generally about 2.0Mb in size. 
Normally, you can’t use the Explorer 
to see inside these cab files but with 
this PowerToy, Explorer treats the cab 
files as though they were ordinary 
folders so that you can see the indi- 
vidual files. You can then extract a file 
from a cab folder simply by dragging 
it to another folder. 

There’s lots more to Tweak UI and 
also quite a few other useful Power- 
Toys, including QuickRes for on-the- 
fly changes to screen settings (resolu- 
tion and bit depth) and FlexiCD for 
controlling audio CDs. The best way 
to learn about them is to get hold of a 
copy and install it on your system.sc 
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WHERE DO YOU GO FOR A HUGE 


RANGE OF BOOKS AND TOOLS? 


The Little Ca v 
Australian Msas Globe Holder LED-3.6V 25mA -@ 
Internet Book 5000med 


Includes Data. 
All you would need to know 2.4009 
about the Internet. This low- $ 
cost, handy pocket-sized 
reference book is written by 
Stephen O'Brien, author of the 
popular “Using M.Y.O.B. 
Accounting Software". 


B 6206 95 
39 


The Digital Edge 
Provides valuable information 
on roaming the world with 
your mobile phone, connecting 
mobile phones and computers, 
buying the best laptop for 
business, finance on the 
Internet, Business 
‘opportunities websites, 
combating information 
overload and more. Everything 
you need to know to improve 
your work without wasting 


Right Angle 5mm High Bright Yellow s, 


Suit wedge gl 


Twin Cigarette Lighter Socket 


+ Adjustable for various positions 

: * In-built socket light 

Illuminated * One socket able to accept cigarette lighters while the 
second socket is used for 12VDC accessories 


Rocker Switches . intuit Fuse holder with 10A Fuse 


12V 30A. + Ergonomically 
Green P7725 Redpzn3 designed for ease 
of use 
yr hg 


Pocket Workshop 

An incredibly handy tool to have clipped 
to your belt. It unfolds into strong pliers 
plus it has a range of fold out attachments 
such as a knife, screwdriver, bottle opener 


and file. Supplied with a g 
leather storage case. 50 
7308 $f 


6/8 Pin Modular Crimp Tool 


Cuts and strips cables and crimps various 6 pin and 8 pin 


money. 5 
modular connectors including 6P4C (RJ-I!), and 8P 


B 1635 

Marine Radio A (RJ-45) varieties. Rugged metal J 
icati mn construction for 

Communications ioe eae 95 

Manual Communications Manual T2920 $39 

First published in 1987, the te 

Penta Marine Radio 


Communications Manual is Weller PSI-100K Portasol Kit A 


possibly the Australian Small 
Craft Mariner's best guide on Professional butane powered soldering iron with 
the subject. Now into its inbuilt fuel filter. Comes with a range of 

second edition, the manual is an SES Tibe e o ae 

invaluable source of information Sas Up to 2 hours 


for all who intend to be on the operating time. 
water in their craft. T1398 A J 4 
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WHERE DO YOU GO FOR A 


GREAT RANGE OF KITS? 


Speed Controller E 


+ Use with drills, routers, jigsaws, grinders, circular saws, electric whipper snippers, etc 

* Control available from fully stopped to maximum speed 

* Uses modern switch mode power supply techniques 
not traditional phase control methods 

* Can power up to 2400W series motor appliances 

+ Rating of up to 10A @ 240V 

* Motor maintains relatively constant speed under load 

s * Excellent very low speed operation 


ase en eee (sete tae of oem) Video Enhancer & Stabiliser E 


+ Fuse protection * Improves image quality from poor-quality videotapes 
* Constructed in safe, earthed diecast case * Reduces image degradation when making copies of your own 
* Interference suppression included family video recordings by allowing a judicious amount 
* Adjustable speed regulation of high frequency boosting 
J + Power source required: 240V AC * Includes circuitry which offers more stable viewing of video 
* Supplied with all specified components, signals by stripping out ‘piggyback’ information like 


PCB, diecast case, front panel label and vertical-interval test signals, teletext data and copy 
protection schemes 

+ Enhancement circuitry allows fully adjustable boosting 
between zero and approx 8dB at any of the three 
selectable frequencies 

* Power source required: 240V AC 

* Supplied with all specified components, PCB, 
plastic instrument case and pre-punched 
and screened front panel 


KSA 
E Nov ‘97 
Mini Strobe Kit 


Oct ‘97 | For use as an rpm indicator for electric motors, car engines, electric mixers, 
S or anything that moves or rotates. With adjustable range (400 to 4000 rpm) 


‘ and output pulse to prevent blurring at higher speeds, and bright white 
= ~ |  600mcd LED. Requires 9 volt battery. Supplied with components, 
Se hardware, PCB, case and front panel label. 
s (jp 1 0 ES PCB size: 60mm x 25mm 
SSS wit not Kaio En) Aug ‘97 


Monster 500W Mono Block Power Amplifier a 


* Ideal for musical instruments and PA work. Use 2 for a stereo set-u 


\N) utp. 500W RMS @ 4 ohms (278W @ 8 ohms)» Musie Power: S90W into 4 ohms BISW into 8 ohms) 
Y + Frequency Response: 0.348 @ 20Hz & 20kHz + Input sensitivity: 1.43V RMS (for full power into 8 ohms) 
CQ Mii. i + Harmonic distortion: typically less than .01% 
* Signal-to-noise ratio:! 176B unweighted (20Hz - 20kHz); 12248 A-weighted 
* Thermal cut-out » Overload protection * DC offset adjustment 
. + Fan cooled » Power source required: 240 volts AC 
Doorbell Chime * Supplied with all components, PCBS & hardware, drilled and 
* An easy to build doorbell chime where tapped heatsinks, 120mm cooling fan, large 10,000uF 100V 
you can program your own tune with 10 filter capacitors, toroidal transformer, pre-punched 
selectable notes. d case and deluxe front panel 
* Compact design Ho 
* Install in your existing doorbell housing Aug/Sept/Oct ‘97 


* Power source required: 12V DC 


+ Supplied in shortform with f 6” 


PCB, components and speaker. 
K 


Delivered to your DOOR! 


Due to the size, weight and split packaging of this kit, it is 
Jy only available by mall order. We wil deliver the complete kit 


ON [NEW RELEASE] SNS direct to you at no extra charge! (delivery Australia only) 
Hi Nov ‘97 MAMANS PHONE 1300 366 644 to reserve your order 


‘Availability: Our kits consist of many diferent parts from numerous suppliers. Whilst we have consulted closely with them and are satisfed as to their ably to supp, 


sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availabilty may be delayed, Rainchecks are avaiable, however if you'd lke to check beforehand, please 
don't hesitate to contact your local store. 


WHERE DO YOU GO FOR ALL 


THE TOOLS YOU NEED? 


Keyless Chuck Illuminated 


Snapout keyless chuck can be used = 3 
with various cordless screwdrivers Pocket Magnifier Magnifier 
* Check components, PCBs and 


that normally take a Hex + Lightweight - fits snugly onto your head 
screwdriver bit. Can be used for other items where a 3 * Flip down for magnified view 


Adjustable Visor 


PCB drills (down to 0.5mm) that are ‘magnified view is required * Selectable 2.2x and 3.3x magnification 
normally too small for a standard * Large 26mm glass lens T4593 

drill chuck. * 10x magnification 

T473 * Carry pouch 


* Pre-focussed globe to light up 
viewed item 

+ Requires 

2x "AA" batteries 

T4597 


10 Piece Bit Set 6” Straight Forceps 32 Pce Security Bit Set 

and Flexible Shaft Quality stainless-steel locking forceps to hold An incredibly handy bit set for use with equipment 
leads or components in place while you using security screws. Bits include Torque set bits (6, 8, 

Featuring a range of 10 quality bits with work. Forceps have three locking teeth 10), security Hex bits (2, 2.5, 3, 4, 5, 6mm), Tri-wing 

flexible shaft to reach places others can't. providing variable pressure plus coated bits (I, 2, 3, 4), security Hex bits (5/64, 3/32, 7/64, 1/8, 

7 4508 handles for comfort. 9/64, 5/32”), spanner pin drive 


T4639 bits (4, 6, 8, 10mm), and 
a magnetised bit holder 
~ all in a soft plastic 


case, 


as 95 
349 


gent Clamp Grommets... Haat hot paieee OLIN Rok 


a grip on the cable without 
separate clamps. 


ie x 
Figure 8 Cable H 1725 
pack of 4 5 
3 Core Flex Cable H 1724 m 


pack of 4 


HH 
Large oe N 


Rubber Feet Rubber Feet 


Pack of 4. Great for all Pack of 4. Great for heavy 


Diecast Aluminium Boxes 


Ideal for RF projects or projects that need some protection 
from the weather. Lightweight, robust and great for projects 
involving heat as they make excellent heatsinks. 

Diecast Box 50x50x2Imm H227 $795 
Diecast Box 90x 90x 36mm H2228 $13.95 
Diecast box 125 x 125x 53mm H229 $16.95 


FROM 


Component Case 
with Adjustable dividers 


With up to 21 adjustable compartments. Great for 
storing electronic components, nuts and bolts, 
screws, fishing tackle, sewing accessories etc. 


sorts of projects. g projects or adding clearance! 
18x 0mm, ventilation for Seung Made of quality, high-impact plastic. 
H i741 34x [7mm Size: 275 x 180 x 140. 

H1739 H202 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 
NSW: ‘Batemans Bay 4472 5030 «Bowral 4861 4695 «Broken Hill 8088 4098 «Cootamundra 6942 4945 «Deniliquin 5881 3164 «Dubbo 6882 8711 «Goulburn 
4822 1288 «Griffith 6962 4534 “Kempsey 6562 4395 »Leeton 6953 3333 -Moree 6752 5066 +N bah 6672 6053 *Port Macquarie 6583 898B+Tuncurry 6555 
5134 ¢Young 6382 1279 VIC: »Ararat 5352 2345 «Bairnsdale 5152 5677 «Benalla 5762 2710 «Colac 5232 1799 Hamilton 5572 2865 «Horsham 5382 4680 «Morwell 
8134 3212 -Rosebud 5982 2225 -Swan Hill 5032 9303 -Warragul 5623 4255 -VWarmmamboo! 556 15111 QLD: *Ayr 4783 1566 +Boonah 5463 2606 «Bundaberg 
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4764 WA: «Albany 9842 3404 -Bunbury 9721 6222 -Busselton 9754 2991 «Geraldton 9921 1278 -Kalgoorlie 9091 8500 Mandurah 9581 4940 

Stores Across Australia & New Zealand 


WHERE DO YOU GO FOR A COMPLETE 


RANGE OF HOME ELECTRICAL 


ACCESSORIES ? 


We’re switched on with the latest from HPM 


Infrared Remote 


Switch New Release! 


‘Conveniently switches appliances on 
and off by remote control up to 
15 metres. Great for fans, heaters, 


lamps etc. oN a 


M75 


Ww 


Protect your eyes! 
Try them in-store and see for yourself! 


These are a must if you spend hours each day in front of a computer. Features a lens 
filter block that protects you against UV/UVA wavelengths which are the most 
harmful to the human eye as well as ‘blue light’ which is the most dificult for the eye 
to focus. 1.0 and 1.5 specifications are suggested 
for people over 35 without prescription glasses. 
0.00 suggested for people under 
35 who don't need 
prescription 
glasses. 


Severn 1.50 Protective Spectacles x 1146 
Severn 0.00 Protective Spectacles x 1175 
Mersey 0.00 Protective Spectacles x 1176 
Severn 1.00 Protective Spectacles X 177 


Eye Glass Repair Kit 


Helps with the repair, adjustment or tightening of many 
spectacle frames. Includes hinge screws (2 sizes), 

mini screwdriver, nose pads, head hugger 

hinge rings - all in a pocket size carry case. 

T4596 


PHONE FAX AND MAIL ORDERS 


PHONE: WITHIN AUSTRALIA: 1300 366 644 
NEW ZEALAND: 


all Charge) 


(09) 488 2198 or (09) 488 2135 


FAX: (02) 9395 1155 within Australia and (+612) 9395 1155 from outside Australia 
MAIL: DICK SMITH ELECTRONICS, Direct Link Reply Paid 160, PO Box 321, North Ryde NSW 2113 


(No Stamp Required) 
DICK SMITH ELECTRONICS, Mail Order Divison, 
Private Bag 102-903 North Shore Mail Cente, Auckland 


Excludes packaging and postage. All major Credit Cards accepted. 


14 Day Money Back Guaranteed if NOT completely satisfied. (Software excluded) 


NSW » Albury 6021 8399 + Bankstown Square 9707 4888 + Bank: 


* Brookvale 9905 0441 * Burwood 9744 7299 » Campbelltown 4627 2199 + Chatsw 
4325 0235 + Hornsby 9477 6633 * Hurstville 9580 8622 + Kotara 4956 2092 = Liver 


Visit our web site at 
http://www.dse.com.au 


A Timer Light Switch 


# New Release! 


Deters thieves, Automatically switches light on 
and off, Random setting. Accurate LCD timer 
and easy installation. 

Ma3 


nn aN MPM 


2-Hour Automatic AA 
NiCad Battery Charger 


* Charges 2 or 4 "AA" size 
Nickel Cadmium rechargeable batteries. 
* With automatic discharge before charging, 
timed 2-hour fast charge and pulse trickle charge. 
* Won't overcharge batteries and 
minimises “memory effect” 
* LED status indication, 
Reverse polarity protection. 


m4 9500 4” 
DSE NiCad Battery “AA” type, $3 


1000mA/H. $3304 $5.95ea 


Plastic Case 


Battery Terminals Small case that clips together. 
Ideal as an alarm transmitter 


10 x (+VE) & 10 x (Vi 
Oe Ee res case etc, 60 x 45 x 10mm, 


$9” cae 


Mini PCB Mount 


This magazine is now 
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. . . just follow this step-by-step procedure 


Perished foam speaker surrounds are a 
common problem for hifi enthusiasts. 
Unfortunately, replacement drivers are 
often unavailable or are expensive. 
Here’s a simple step-by-step fix to get 


things going again. 


By BILL HENDRY 


This article is in response to a letter 
published on page 91 of the August 
1997 issue, concerning the replace- 
ment of perished foam loudspeaker 
surrounds. Although the answer in- 
cludes appropriate references to the 
perils of DIY repairs, the process cer- 
tainly isn’t as onerous or as mysteri- 
ous as one might infer. 

Tve been repairing speakers suffer- 
ing from this complaint for six or seven 
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years now. Although it’s not my pro- 
fessional area, I've developed tech- 
niques that return the speakers — from 
4-inch midranges to 15-inch woofers 
—to virtually as-new condition. None 
has failed in this time and owners I’ve 
spoken to since have reported normal 
operation. 

As has now become common know- 
ledge, foam-type surrounds, even if 
“tropic proofed,” deteriorate quite 


quickly. Some become a soggy mess 
in just two years, particularly in my 
area, Mackay, on the Central Queens- 
land coast. The most durable com- 
pounds appear to be rubber (12-15 
years) and impregnated cloth, the lat- 
ter used on some good Australian 
speakers. 

My technique is well suited to the 
dedicated home enthusiast. It’s inex- 
pensive but does require patience and 
dexterity. It can be used with all cone 
materials and the assembly appears to 
retain its fundamental free-air reso- 
nance. However, the four to six hours 
of work required may not be justified 
for low-end, plug-in replacement driv- 
ers. 

The step-by-step procedure is as 
follows: 


~ « check the speaker care- 
fully to ascertain that the cone is in 
good condition and that the voice-coil 
is intact. You should also check that 


there’s nothing in the air-gap to im- 
pede normal movement and that the 
rear suspension “spider” is in good 
shape. There's no need to cut away 
the dust cap — in fact, doing so could 
damage the (now unstable) voice-coil 
assembly. 


c 
Step 2: cican the chassis and cone 
edge thoroughly, removing all traces 
of the perished material and any glue. 
Some models may have dress rings or 
segments which can be carefully re- 
moved and later reinstalled if neces- 
sary (although they are usually only 
cosmetic). Iuse a hobby knife to scrape 
away the material but I haven't ex- 
perimented with solvents. 

On a pair of AR 25s that I recently 
refurbished, the ring of surround ma- 
terial remaining on the edge of the 
cardboard cone was best removed by 
carefully pulling it away from the sur- 
face towards the edge. This has the 
effect of also removing a thin layer 
from the cone material which can later 
be stabilised by the application of a 
painted layer of PVA glue (eg, Aquad- 
here). Other situations may require 
the careful scraping away of decom- 
posed residue. Inspect the underside 
of the cone edge to confirm a stable 
surface that's necessary for the next 
step. 


C 2. 
OLEP Ji: obtain an appropriate 
piece of (black) felt from a haberdash- 
ery shop. You may not be able to 
specify density or thickness but the 
operation doesn’t appear to be grade 
specific. 

At this point, determine whether 
you'd prefer to mount the felt sur- 
round replacement on the underside 
or the upper (visible) side of the cone. 
(On my last job, a 6-inch Bose 
Studiocraft midrange, the rear of the 
chassis was fully enclosed, necessi- 
tating attachment of the surround to 
the upper side). Generally, underside 
mounting results in a more present- 
able appearance, allowing for a very 
neat “dressing” of the join. 


4: 


F: (delete if you choose Step 

7). Ifthe edge of the felt is going to be 
visible (ie; attached to the upper side 
ofthe cone), cut a hole in the felt that’s 
10-12mm less than the diameter ofthe 
cone. This will provide a 5-6mm over- 


All traces of the perished material have been removed from the chassis and 
cone edge of this driver, which is now ready to accept its new felt roll surround. 
Note the four dress ring segments which have been removed intact - these can 


later be replaced if desired. 


The felt rings have been glued to the cones of the drivers shown here but not yet 
to the chassis. Note that, in each case, the felt has been glued to the underside of 
the cone but it can also be glued to the top of the cone if necessary. 


lap around the edge of the cone when 
the felt is in place. The outside of the 
felt should overlap the edge of the 
speaker chassis by about 10mm (this 
will be trimmed later). 

You can use a template such as a 
saucepan lid or a bowl to mark out the 
felt, which can then be cut using a 
hobby knife or a pair of scissors. 


run a bead of PVA glue 
around the edge of the cone ‘and 
smooth it neatly to produce a band 5- 
6mm wide. This done, do the same to 
the inside edge of the felt ring out to 
the point of overlap. 


O: place the felt ring cen- 
trally onto the cone and press it care- 
fully onto the surface. Work the lead- 
ing edge so that the felt appears “cham- 
fered” at the line of contact with the 
cone. Paper wedges (eg, loosely crum- 
pled tissues) placed between the cone 
and the basket will help to keep the 
cone stable during this procedure. 


Step 


s (delete if you chose Step 
if the edge of the felt is to be at- 
tached on the underside, cut out a 
circle in the felt using a compass, a 
dressmaker’s white pencil and scis- 
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Once the felt has been glued to the chassis, it can be trimmed by running a sharp 


hobby knife around the inside of the lip. 


sors. Neatness isn’t so important in 
this case, and you won'tneed to spend 
time hunting for a template of the 
right dimension. Apply glue to the 
appropriate edges as described in Step 
5 above. It can be frustrating working 
through the rear of the chassis, so an 
artist's brush can be a help. 


F carefully manoeuvre the 
felt ring over the cone and bring the 
mating surfaces together. Now, work- 
ing from the back, make sure that the 
felt ring is centrally located and work 
the contact area to optimise adhesion. 


run a thin bead of glue 
around the cone at its junction with 
the felt ring. At this stage leave the 
PVA to dry completely. 


lay the speaker on its 
magnet. You now have the inner edge 
of the felt ring attached to the cone 
and the outer edge overlapping the 
chassis by about 10mm. Lift the skirt 
of the felt ring to expose the flat area 
on the outer edge of the basket and, 
using a small brush, paint a generous 
film of glue onto the entire flat sur- 


face. Do notallow runs to dribble down 
the supports towards the spider dur- 
ing this procedure. 


this step is critical. Gen- 
tly place an upturned glass centrally 
on the cone (over the dustcap), with 
sufficient weight to depress the cone 
to its maximum backward excursion 
position. This will be indicated by 
either the former contacting the back 
of the magnet assembly or the rear 
suspension spider being stretched to 
its limit (be careful not to deform it 
permanently, though). Carefully wig- 
gle the glass up and down and from 
side to side to make absolutely sure 
that the voice-coil is centred in the 
air-gap. It may be necessary to “play” 
with the assembly to become aware of 
the tolerances. 


gently move your hands 
around the edge of the speaker, work- 
ing the felt evenly onto the glued sur- 
face. This done, use a blunt table knife 
to create a sharp corner in the felt at 
the point where the lip is flanged for- 
ward. 


= remove the glass and 
ae: that the assembly moves freely 


Below: the lefthand speaker in this 
photo has been finished, except for the 
mounting holes and the optional dress 
ring segments. Note the “roll” in the 
felt between the edge of the cone and 
where the felt attaches to the frame. 
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to its natural rest position. In so do- 
ing, the felt will bulge or dome to form 
the roll necessary for normal cone 
travel, Allow the glue to dry. 


Step 14: mun a hobby knife 


around the inside of the lip to create a 
neat invisible edge at the flange. This 
done, gently lift the cone by applying 
equal equal pressure to both sides and 
check that the whole assembly is axi- 
ally free but radially secure; ie, the 
cone should move backwards and for- 
wards easily but should not move from 
side to side. 


Step 15: make mounting holes 


in the felt to align with the holes in 
the chassis flange. This can be neatly 
achieved by first gently pushing a hot 
soldering iron tip right through the 
felt from the rear at each flange hole 
position to create a pilot hole. The 
holes can then be finished by pushing 
the soldering iron tip through from 
the front. 


Step AGE at this stage, it's timeto 


decide whether you want to replace 
the dress ring segments. The finished 
speaker looks quite acceptable with- 
out them and, in any case, they may 
have been damaged during removal. 
Ifyou do decide to fit them, glue them 
onto the surface of the felt using a thin 
layer of PVA but don’t let the glue 
contact the roll. Turn the speaker face 
down so that its weight is on the dress 
segments during drying. 


Step 17: apply a generous quan- 
tity of grease to the felt. Do not use 
engine grease; instead, use a high-tem- 
perature, waterproof compound (eg, 
Bel-Ray marine grade). This is applied 
to the felt surround with a fairly stiff- 
bristled brush, so that the grease is 
worked well into the fibres (do the 
whole surround if there’s no dress 
ring). This has the necessary effect of 
clogging the air-gaps between the fi- 
bres but allows the surround to retain 
its flexibility. It also discourages crea- 
tures from making a meal of the felt. If 
some deformation of the roll occurs 
during this process, reform it by gen- 
tly running the handle end of the brush 
around the underside of the felt. 

The result is an attractive, fairly 


New Foam Surrounds For AR Spea 


On page 91 in the August 1997 
issue, G. E. of Armidale, NSW asks 
about new foam surrounds for AR 
‘speakers. | cannot entirely agree with 
your answer. 

Ihave had more than 20 speakers 
fitted with new surrounds, some over 
20 years old, and in no instance has 
there ever been a problem with the 
cones themselves. More than half 
my repaired units have been AR (I 
am a huge fan) and | still own and 
use five AR pairs. The best pair are 
24-year-old AR3a’s which are quite 
superb and compare easily with any- 
thing costing up to $5000. 

In New Zealand, a cone surround 
job for a pair of 12-inch drivers costs 
about $NZ120 (approximately 
$A100), while new surrounds for 8- 
inch drivers cost about $NZ85 ($A70). 
For that cost, the units are inspected 
(cones, suspension and chassis), fit- 
ted with new surrounds and the voice 


uniform surface that looks quite pro- 
fessional. 

The speaker is now ready for use. 
It's a good idea to feed a very low- 
frequency sinewave (say 10-20Hz) at 
low voltage into the voice-coil to check 
that the cone moves freely before the 
system is reassembled and played at 
high volume levels. 


Final notes 


A few final points are worth noting: 

(1) You may feel inclined to paint 
the entire surface of the (cardboard) 
cone with PVA to: (a) freshen the ap- 
pearance, (b) stiffen it, and (c) mini- 
mise “grease-creep” across the cone. I 
don’t normally do this to a diaphragm 
in good condition, in case it signifi- 
cantly alters the cone’s mass. 

(2) You might consider coating the 
surround of a new speaker with the 
abovementioned grease, even if it has 
been tropic-proofed. I did this with a 
10-inch Etone subwoofer foam sur- 
round and there’s been little change 
in its appearance after seven years. 

(3) Although I've never noticed a 
problem, you might feel more confi- 
dent using a non-water based glue, 
thereby obviating potential corrosion 
of the metal parts. During the devel- 


rs 


coil assembly checked for correct 
alignment. They are also fitted with a 
new spider suspension and dust cap 
if necessary, tested and guaranteed. 
This is excellent value and the situa- 
tion is probably similar in Australia. 

AR have always been masters of 
acoustic suspension speakers, so 
cabinet size, cone size and air tight- 
ness are critical. Your correspondent 
should stress this to the repairer. Of 
course, if he can buy new drivers at 
reasonable cost, then that is a sim- 
pler solution. Depending on age, cor- 
rect drivers may be difficult to obtain. 
The Australian agent for AR is WC 
Wedderspoon Pty Ltd, 3 Ford St, 
Greenacre, NSW 2190. Phone (02) 
9642 3993. 

lf your correspondent requires any 
help or would like to communicate 
with me | would be happy to oblige, 
as an AR enthusiast. 

J. Calkin, Takapuna, NZ. 


opmental stages of this technique, I 
used contact glue but there’s no room 
for error—the mating surfaces have to 
be positioned exactly. 

(4) Often the gasket that seals the 
speaker to the baffle board is dam- 
aged, disintegrated or missing. To over- 
come this problem, I use the Bel-Ray 
grease to form a continuous ridge at 
the edge of the baffle-board cutout. 
The refitted speaker then provides an 
automatic seal which, if necessary, 
can easily be broken if the driver needs 
to be removed. 

Finally, please note that although 
the technique described here gener- 
ally gives good results, it doesn’t re- 
store a driver to its exact original speci- 
fications. That’s because the compli- 
ance of the felt used to make the re- 
pair will differ from the compliance 
of the original foam surround. 

The method of attachment will also 
have some effect on the free-air reso- 
nance of the repaired speaker, although 
its sensitivity will probably be much 
the same as before. 

In the end, it’s up to you. If you 
don’t want to fork out big dollars for 
new drivers, then you've got nothing 
to loose and you will probably be quite 
happy with the end result. sc 
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TOA 240VAC 
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Controller 
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HIS NEW SPEED CONTROLLER can be 

used with power tools rated up to 10 amps 
and will give smooth control from zero to full 
speed. Use it to control the speed of electric drills, 
routers, circular saws, lawn edgers and other 
appliances with universal brush-type motors. 


Our last Drill Speed Controller, pub- 
lished in September & November 1992, 
has been extremely popular and has 
been used in a host of applications, 
some of them far beyond what we 
ever envisaged. But while it is still a 
valid design, it does have shortcom- 
ings. 

The first of these is that the maxi- 
mum speed attainable from the motor 
is considerably reduced. So for an elec- 
tric drill which normally runs at say 
3000 rpm, the maximum speed might 
be reduced to around 2200 rpm. This 
is inevitable with an SCR (silicon con- 
trolled rectifier) since the controller 
circuit effectively half-wave rectifies 
the 240VAC mains sinewave to give a 
maximum output voltage of around 
160 volts RMS. Result: reduced speed 
and power capability. 

The second drawback has to do with 
low speed control. While the 1992 
circuit does allow your drill or other 
appliance to run at quite low speeds, 
the result leaves much to be desired. 
There isn’t much torque available and 
the speed regulation is poor. This 
means that if you're operating your 
drill at a low speed and you put a 
reasonable load on it, its speed will 
drop right away or it may stall com- 
pletely. 

Worse, the motor will tend to “cog”. 
This is caused by erratic firing of the 
SCR (Triac) so that the motor gets inter- 
mittent bursts of power. An electric 
drill that is cogging badly is virtually 
useless and the only cure is to in- 
crease the speed setting which rather 
defeats the purpose if you want to 
operate at low speed. 


Design by JOHN CLARKE 


The new SILICON CHIP Motor Speed 
Controller overcomes these draw- 
backs. The design does away with 
traditional phase control circuitry and 
uses switchmode power supply tech- 
niques to produce an outstanding con- 
troller for universal brush-type mo- 
tors. By the way, before we go further 
we should point out that virtually all 
power tools and appliances use so- 
called universal motors. These are se- 
ties wound motors with brushes. We'll 
have more to say on this point later in 
the article. 

Why use a speed control anyway? 
Well, why not? Most power tools will 
do a better job if they have a speed 
control. For example, electric drills 
should be slowed down when using 
larger drill bits; they make a cleaner 
cut. Similarly, it is useful to be able to 


© Control from zero to maximum 
speed 


© Good speed regulation under 
load 


© Smooth low speed operation 


@ Freedom from cogging 


© Can power appliances rated 
up to 2400W 


© Overcurrent limiting 
© Fuse protection 
@ Earthed diecast case 


© Interference suppression 
included 


What Motors Can Be Controlled? 


We've noted elsewhere in this article that virtually all power tools and 
appliances use so-called universal motors. These are series wound motors 
with brushes. But how do you make sure that your power tool or appliance 
is a universal motor and not an induction motor. Induction motors must not 
be used with this speed controller. 


In many power tools you can easily identify that the motor has brushes 


and a commutator — you see sparking from the brushes and that settles the 
matter. But if you can’t see the brushes, you can also get a clue from the 
nameplate or the instruction booklet. 


OK, so how do you identify an induction motor? Most induction motors 
used in domestic appliances will be 2-pole or 4-pole and always operate at 
a fixed speed which is typically 2850 rpm for a 2-pole or 1440 rpm for a 4- 
pole unit. The speed will on the name plate. Bench grinders typically use 2- 
pole induction motors. 
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Fig.1: these waveforms illustrate the operation of a typical phase-controlled SCR 
when a motor is driven at a slow speed. The full sinewave is the 50Hz AC mains 
voltage, while the chopped waveform is the voltage applied to the motor. Its 


RMS value is 147V. 
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Fig.2: chopped waveforms from an SCR speed control at high and low settings. 
At the high setting (lower trace) the motor has 164V applied to it while at the 
low setting (upper trace) the motor has 144V applied. If the motor is to run at 
full speed, it would need to be fed with both the positive and negative half- 


cycles of the 50Hz mains waveform. 


slow down routers, jigsaws and even 
circular saws when cutting some ma- 
terials, particularly plastics. 

The same applies to sanding and 
polishing tools and even electric whip- 
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per snippers are less likely to snap 
their lines when slowed down. 

As mentioned above, the new de- 
sign does not use phase controlled 
circuitry but uses switchmode princi- 


ples. Having said that, we had better 
explain what we mean by phase con- 
trol before we can illustrate the ben- 
efits of the new circuitry. 


Phase control 


Phase control refers to a method of 
triggering a Triac or SCR (silicon con- 
trolled rectifier) at various times dur- 
ing each half-cycle of the 240VAC 
mains waveform. If the Triac is trig- 
gered early in each half-cycle, the 
power applied to the load is high and 
ifitis triggered late in each half-cycle, 
the power level is low. The term “phase 
control” comes about because the tim- 
ing of the trigger pulses is varied with 
respect to the phase of the mains 
sinewave. 

The oscilloscope waveform of Fig.1 
shows the chopped waveform from a 
phase controlled SCR when a motor is 
driven at a slow speed. The full 
sinewave is the 50Hz AC mains volt- 
age, while the chopped waveform is 
the voltage applied to the motor, Its 
RMS value is 147V. 

Fig.2 shows the chopped waveform 
from an SCR speed control at high 
and low settings. At the high setting 
(lower trace) the motor has 164V ap- 
plied to it while at the low setting 
(upper trace) the motor has 144V ap- 
plied. 

Note that these examples show only 
the positive half of the mains wave- 
form being used, as is the normal case 
with a phase controlled SCR circuit. 

Ifthe motor is to run at full speed, it 
would need to be fed with both the 
positive and negative half-cycles of 
the 50Hz mains waveform. Normally 
this is not possible with an SCR cir- 
cuit and while it is possible with a 
Triac, it is difficult to achieve without 
a complex circuit. 

(We should note that full-wave con- 
trol circuits are used in some washing 
machines using the Plessey TDA1085 
power control IC. This uses tachomet- 
ric feedback for a wide range of speeds 
from a series-wound motor.) 

Another big problem with conven- 
tional phase controlled circuits is that 
the trigger pulse applied to the Triac 
or SCR is very short and if this corre- 
sponds with the time when the brushes 
hit an open-circuit portion of the com- 
mutator, no current will flow and con- 
sequently, the motor will miss out on 
a whole cycle of the mains waveform. 
This problem is more critical at low 
speed settings and is one of the rea- 


sons for the “cogging” behaviour re- 
ferred to earlier. 


Speed regulation 


In theory, most phase controlled 
SCR speed control circuits incorpo- 
rate a form of feedback which is de- 
signed to maintain the speed of the 
motor under load. When the motor is 
loaded, the back EMF (electromotive 
force) produced by the motor drops 
and the circuit compensates by trig- 
gering the SCR earlier in the mains 
cycle. This helps to drive the motor at 
the original speed. 

In practice though, the back-EMF 
generated by most series motors when 
the SCR is not conducting is low or 
nonexistent or it is produced too late 
after the end of each half-cycle to have 
a worthwhile effect on the circuit trig- 
gering in the next half-cycle. So while 
the theory says good motor speed regu- 
lation should be obtained, in practice, 
it doesn’t happen in many cases. 


Pulse width modulation 

The new SILICON CHIP speed con- 
trol circuit uses Pulse Width Modula- 
tion (PWM) and a different feedback 
method for speed regulation which 
solves the above problems associated 
with phase control. 

Fig.3 and Fig.4 shows the voltage 
waveforms applied to the motor at 
high and low speed settings. What 
happens is that we rectify the mains 
voltage and then chop it up with a 
high voltage IGBT (Insulated Gate Bi- 
polar Transistor) at a switching rate of 
about 1.2kHz. For the high speed set- 
ting the pulses applied to the motor 
are relatively wide (Fig.3) while at the 
low speed setting, the pulses are very 
narrow (Fig.4). 

Note that there are 12 pulses during 
each and every mains half-cycle so 
that the motor does not miss out on 
large blocks of current because of er- 
ratic triggering. This means that the 
motor operates very smoothly over 
the whole of its speed range. 

The speed regulation does not rely 
upon motor back-EMF. Instead it moni- 
tors the current through the motor 
and adjusts the pulse width to main- 
tain the motor speed. 


Block diagram 

Fig.5 shows the basic circuit ar- 
rangement of the Motor Speed Con- 
troller. The 240VAC input waveform 
is fed through a filter and full wave 
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Fig.3 (top) and Fig.4 (above) show the voltage waveforms applied to the motor at 
high and low speed settings. The rectified mains voltage is chopped up with a 
high voltage IGBT (Insulated Gate Bipolar Transistor) at a switching rate of 
about 1.2kHz. For the high speed setting the pulses applied to the motor are 
relatively wide (Fig.3) while at the low speed setting, the pulses are very narrow 
(Fig.4). Note that there are 12 pulses during each and every mains half-cycle so 
that the motor does not miss out on large blocks of current because of erratic 
triggering. This means that the motor operates very smoothly over the whole of 


its speed range. 


rectified. The resulting positive-going 
waveform is fed to one side of the 
motor, while the other motor terminal 
is switched on and off via transistor 


Qi. 


A triangle (ramp) waveform is gen- 


erated using IC1b and this is applied 
to comparator IC1a where it is com- 
pared with the voltage level from VR1, 
the speed control potentiometer. 

If the speed voltage is high relative 
to the triangle waveform, then the com- 
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240VAC Ng 


INPUT 


OVER CURRENT 
COMPARATOR 


parator will produce wide pulses at 
its output; a lower speed voltage will 
reduce the pulse width. This can be 
seen in the scope waveforms of Fig.6. 

The triangle waveform at the top is 
compared to the speed voltage, the 
horizontal voltage intersecting the tri- 
angle wave. The resulting lower trace 
is the pulse width modulation signal 
from the comparator. The comparator 
output is fed to the gate driver (IC2) 


Tek Run: 200kS/s Sample (it 


SL Sarme E 


which then drives the high voltage 
IGBT (Q1). 

Diode D1 is a fast recovery diode to 
conduct the motor current when Q1 is 
switched off while a snubber across 
Q1 prevents excessive voltage excur- 
sions on Q1. 

Resistor R1 monitors the current 
flow through the motor when Q1 is on 
and the resulting voltage generated is 
sampled by IC4, whenever Q1 is on. 
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Fig.6: These waveforms show the interaction of the triangle waveform and the 
speed voltage. The triangle waveform at the top is compared to the speed 
voltage, the horizontal voltage intersecting the triangle wave. The resulting 
lower trace is the pulse width modulation signal from the comparator. The 
comparator output is fed to the gate driver IC2 which then drives the high 


voltage IGBT. 
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Fig.5: the basic circuit 
arrangement of the 
Motor Speed Controll- 
er. The 240VAC input 
is full-wave rectified 
and fed to one side of 
the motor, while the 
other motor terminal 
is switched on and off 
via IGBT Q1. Q1 is 
controlled by a 
conventional PWM 
circuit involving IC1, 
IC2 & IC3. 


SNUBBER 


IC3a amplifies the voltage from R1 
and applies it to the speed pot. 

Thus an increase in motor current, 
as the motor slows down, leads to an 
increase in the output from IC3a to 
increase the speed setting from VR1 
and this results in an increase in the 
voltage applied to the motor. Yes, this 
is a positive feedback system and too 
much positive feedback is not good so 
the amount of feedback is fairly criti- 
cal to optimum circuit operation. 

IC3b also monitors the voltage pro- 
duced from R1 via IC4 and compares 
it against a reference voltage. If the 
voltage from R1 exceeds the reference 
threshold, IC3b’s output goes low and 
reduces the speed pot voltage via di- 
ode D2. This reduces the voltage ap- 
plied to the motor and provides cur- 
rent limiting. 


Circuit description 


The circuit for the Motor Speed 
Controller is shown in Fig.7. It com- 
prises four ICs, several diodes, resis- 
tors and capacitors plus the high volt- 
age IGBT, Q1. 

IC1b is the triangle waveform gen- 
erator and it is essentially an oscilla- 
tor whereby the .018uF capacitor at 
pin 5 is charged and discharged via 
the 33kQ resistor connected to the 
output at pin 12. The triangle or ramp 
waveform across the capacitor has an 
amplitude of about 5V peak-to-peak. 

Comparator IC1a compares the tri- 
angle waveform at pin 10 with the 
speed voltage at pin 9, as set by VR1. 
VR1 is the centre portion of a voltage 
divider with a 1kQ resistor connect- 
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MOTOR SPEED CONTROLLER 


ig.7: the circuit uses a 32A 1200V avalanche-protected IGBT (insulated gate 
ipolar transistor) as the switching element to the load. It is switched at 1.2kHz; 


ie, 12 times in each half-cycle of the 50Hz 240VAC mains supply. 


ing to the +15V rail and an 8.2kQ 
resistor to OV. The speed voltage from 
VR1 is filtered with a 47uF capacitor 
to prevent any sudden changes in level 
and this voltage is monitored by the 
inverting input (pin 9) of IC1a via a 
1kQ resistor. 

The 1MQ resistor between pin 9 
and the pin 7 output provides posi- 
tive feedback to give a small amount 
of hysteresis in the comparator ac- 
tion. This is to prevent “hunting” in 
the comparator output when chang- 
ing levels. 

The pin 7 output of [Cia drives 
buffers IC2a and IC2e. IC2a drives three 
paralleled buffers, IC2b, 2c & 2d, which 
provide a high current capability to 
charge and discharge the gate of the 
high voltage IGBT Q1. The gate is 
protected from excessive drive volt- 


(1) The entire circuit of this 
motor speed controller floats 
at 240VAC and is potentially 
lethal. Do not build it unless 
you know exactly what you 
are doing. DO NOT TOUCH 
ANY PART OF THE CIRCUIT 


WHILE IT IS PLUGGED INTOA 
MAINS OUTLET and do not 
operate the circuit outside its 
metal case. 


(2) This circuit is not suitable 
for induction motors or 
shaded pole motors used in 
fans — see panel. 


age with ZD2, a 15V zener diode. Nor- 
mally the circuit should have no way 
of providing excessive gate drive how- 
ever we blew a number of devices 
during the development process when 
attempting to monitor gate drive lev- 
els with an oscilloscope. So the 15V 
zener has been included for insur- 
ance. 

Three circuit features combine to 
ensure that the IGBT can safely switch 
high levels of current through the 
motor load. First, there is a snubber 
network comprising an 82Q resistor 
and .01F capacitor connected in se- 
ries across the IGBT’s source and drain 
and second, there is the fast recovery 
diode D1. Third, there is a 275VAC 
metal oxide varistor (MOV) connected 
across the output of the bridge recti- 
fier. These measures combine to damp 
any spike voltages which would oth- 
erwise occur every time the IGBT 
switched off. 

Finally, the specified IGBT is a Sie- 
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The lid of the case must be independently earthed by running an extra lead from 
a solder lug to the earth terminal on the mains socket - see Fig.8. Fit the earth 
solder lug mounting screws with washers and locknuts so that they cannot 


possibly come adrift. 


mens BUP213 1200V 32A avalanche- 
protected device. We do not recom- 
mend substitution of lower rated de- 
vices. During the development of this 
project we ended up with quite a grave- 
yard of IGBTs and Mosfets which 
should have been up to the task but 
were found wanting. 


Current monitoring 


R1 is a used to monitor the current 
flow through the motor and IGBT Q1. 
The voltage developed across R1 is 
fed through a low pass filter consist- 
ing of a 10k resistor and .001uF ca- 
pacitor to one side of a 4066 analog 
switch, IC4. This is the sample and 
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hold circuit and IC4 is switched on to 
sample the voltage across R1 each time 
the IGBT is switched on. Hence, IC4’s 
gate signal comes from comparator 
IC1a and is buffered by IC2e. The sam- 
pled signal from R1 is held in the 
.0474F capacitor at pin 4 of IC4. 

The sampled voltage from IC4 is fed 
to two op amps, IC3a & IC3b. IC3a 
amplifies the voltage by about 53 when 
VR1 is set to maximum and 3.2 when 
set to minimum. IC3a acts to vary the 
DC level fed to comparator IC1a from 
VR1 and thereby compensates for 
speed variations in the motor. 

IC3b acts as a comparator, compar- 
ing the sampled voltage from R1 with 


a reference voltage at its pin 3. If the 
current through R1 is excessive, the 
output of IC3b goes low and pulls pin 
9 of IC1a low via diode D2 anda 470Q 
resistor. This has the effect of greatly 
reducing the motor drive voltage. 

Power for the circuit is derived di- 
rectly from the 240VAC mains. Fuse 
F1 protects against shorts while the 
.01NF capacitor in conjunction with 
L1 & L2 prevents switching artefacts 
from the IGBT and motor being radi- 
ated by the mains wiring. 

BR1 isa bridge rectifier with a 600V 
35A rating. BR1 provides the circuit 
with the positive full-wave rectified 
mains voltage and this is lightly fil- 
tered using a 0.1uF 250VAC capacitor, 
Power for the low voltage circuitry is 
derived via two series 4.7kQ 5W resis- 
tors, diode D3 and the 15V zener di- 
ode ZD1. A 22uF capacitor across the 


ū Value EC Code EIA Code 
a 0.1uF 100n 104 
Q 0474F 47n 473 
a .018uF 18n 183 
a .01pF 10n 103 
Q -0014F 1n0 102 


15V zener smooths the DC while di- 
ode D3 prevents the capacitor from 
discharging when the mains voltage 
falls to below 15V every half cycle. 
The result is a regulated 15V supply. 


Construction 

The Motor Speed Controller is con- 
structed on a PC board which is coded 
10311971 and measures 112 x 144mm. 
It is housed in a diecast case measur- 
ing 171 x 121 x 55mm. The PC board 
has circular cutouts to suit the case. 
By the way, we do not recommend a 
sheet metal case for this project. Since 
all the circuitry inside is at 240VAC 
mains potential, it is important that 
the case is strong and rigid. 

The complete wiring diagram is 
shown in Fig.8. THE EARTHING 
DETAILS OF THE CASE ARE MOST 
IMPORTANT SINCE THE IGBT, FAST 
RECOVERY DIODE D1 AND POTEN- 
TIOMETER VR1 ARE ALL AT MAINS 
POTENTIAL YET ARE ATTACHED 
TO THE CASE. If the mica washers or 
the insulation of the potentiometer 
were to break down, the case would 
be live (ie, at 240VAC) if it was not 
properly earthed. 

For this reason, the case lid must 
also be separately earthed, as shown 
in Fig.8 because otherwise the lid 
could be live ifthe potentiometer broke 
down and the lid was not actually 
attached to the case. 

Begin construction by checking the 
PC board against the published pat- 
tern in Fig.11. There should not be 
any shorts or breaks between tracks. If 
there are, repair these as necessary. If 
the cutouts in the sides of the PC 
board have not been made, they should 
be done before any components are 
soldered on. 

A large semicircular cutout is re- 
quired on both the long sides of the 
board, as well as notches to clear the 
vertical slot channels in the sides of 
the case. Also you will need to round 
off the corners of the board. Make sure 


1 PC board, code 10311971, 112 
x 144mm 

1 metal diecast case, 171 x 121 x 
55mm 

1 front panel label, 100 x 70mm 

1 Neosid iron powdered core, 17- 
742-22 (L1,L2) 

1 GPO mains power point (Clipsal 
NO.16N or equivalent) 

1 10A mains cord and plug 

1 cordgrip grommet 

3 solder lugs 

1 10kQ linear potentiometer 
(VR1) 

1 500k® horizontal trimpot (VR2) 

1 knob 

2 3AG (or 2AG) PC mount fuse 
clips 

1 10A 3AG fast blow fuse (or 
2AG), (F1) 

23mm x 10mm screws, nuts & star 
washers 

4 4mm x 15mm screws, nuts and 
star washers plus two locknuts 

7 small cable ties 

1 TO-218 insulating washer 

1 TO-220 insulating washer 

2 insulating bushes 

1. 500mm length of blue 10A 
mains wire 

1 150mm length of brown 10A 
mains wire 

1 1.5m length of 1mm enamelled 
copper wire 

1 1m length of 0.8mm enamelled 
copper wire 

1 140mm length of 0.8mm tinned 
copper wire 

1 26mm length of 15mm ID 
heatshrink tubing 

9 PC stakes 


the PC board fits into the case before 
starting assembly. 

You can start the board assembly by 
inserting the PC stakes and the links 
now and then the resistors, using the 
accompanying table for the colour 
codes. The two 5W resistors should 
be inserted so that they stand several 
millimetres above the PC board to al- 
low cooling since each will be dissi- 
pating about 2.7W and will run hot. 

When inserting diode D2 and the 
zeners, take care with their orienta- 
tion and be sure to place each type in 
its correct place. Install the ICs, taking 


Semiconductors 

1 LM319 dual comparator (IC1) 

1 4050 hex CMOS buffers (IC2) 

1 LM358 dual op amp (IC3) 

1 4066 quad CMOS analog switch 
(IC4) 

1 Siemens BUP213 32A 1200V 
IGBT (Q1) 

1 STTA3006P SOD93 30A 600V 
fast recovery diode (D1) 

1 1N914, 1N4148 signal diode (D2) 

1 1N4004 1A 400V diode (D3) 

1 15V 1W zener diodes (ZD1) 

1 15V 400mW zener diode (ZD2) 

1 36MB60A 35A 600V bridge 
rectifier (BR1) 

1 S14K275 275VAC metal oxide 
varistor (MOV) 


Capacitors 

1 47uF 16VW PC electrolytic 

1 22uF 16VW PC electrolytic 

1 10uF 16VW PC electrolytic 

2 0.1uF 63V MKT polyester 

1 0.1uF 250VAC X2 class MKT 
polyester 

1 .047uF 63V MKT polyester 

1 .018uF 63V MKT polyester 

2 .01uF 250VAC X2 class MKT 
polyester 

1 .001uF 63V MKT polyester 


Resistors (0.25W, 1%) 


12.2MQ 24.7kQ 
11MQ 24.7kQ 5W 
1470kKQ1W 21kQ 

4 100kQ 14702 
133kQ 13902 
122kQ 1829 1W 
4 10kQ 1102 
18.2kQ 


care to orient them as shown on Fig.8. 
D1 and Q1 are oriented with the metal 
flange towards the edge of the PC board 
and are located as high as possible 
with their leads extending about 1mm 
below the PC board. 

The capacitors can be installed next. 
The accompanying capacitor table 
shows the various codes which may 
be used to indicate the capacitance 
values. The electrolytic capacitors 
must be oriented with the correct po- 
larity. 

Li & L2 are wound on a single 
Neosid toroidal core as shown in Fig.9. 
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Di 
“ASE SIDE 


CORD GRIP 
GROMMET 


NEUTRAL 
BLUE 


GREEN/ 
YELLOW 


DI AND QI MOUNTED ON 
AND INSULATED FROM 


GPO EARTH LUG 
ON LID 


Fig.8: the complete wiring diagram of the Motor Speed Controller. Note 
that the case and lid must be separately earthed, as shown here. Note 
also that all parts of the circuit, including the terminals of VR1, float at 


240VAC. 


Make sure that there are an equal 
number of turns on each winding and 
that they are wound in the directions 
as shown. Insert the wire ends into 
the PC board holes and secure the 
toroid with two cable ties. The wire 
ends can be soldered to the PC board 
using a hot soldering iron to strip the 
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self-fluxing insulation on the wire. 
The current monitoring resistor is 
made from a im length of 0.8mm 
enamelled copper wire which is 
wound onto a 10mm former (3/8"). 
‘This may be a drill bit, pen ora wooden 
dowel. Wind on about 26 turns then 
remove the former and secure the coil 


with insulation tape so that each wind- 
ing touches the adjacent one. Bend 
the wire ends outward and place a 
26mm length ofheatshrink tubing over 
the coil and shrink it down with a hot 
air gun. Re-bend the wire ends and 
secure in place into the PC board 
mounting holes. 


LI: L2 : 15 TURNS 
Imm ENAMELLED COPPER WIRE 
ON NEOSID 17-742-22 
IRON POWDER TOROID 
Fig.9: winding details for the 
input filter choke. Note that L1 
and L2 are wound so that their 
flux cancels in the toroid core. 


The bridge rectifier (BR1) is attached 
to the PC board with the (-) and adja- 
cent AC terminal sitting over and sol- 
dered to PC stakes, The other AC ter- 
minal and the positive (+) terminal 
are wired to the PC board pins using 
10A 250VAC-rated hookup wire. 

Fuse F1 is mounted in fuse clips 
which attach to the PC board as shown. 
We have catered for both 2AG and 
3AG sizes. Clip the fuse into the clips 
first, insert them into the PC board 
and solder in position. 


Mounting the hardware 


Insert the PC board into the case 
and mark the mounting hole positions 
for diode D1, IGBT Q1 and bridge 


Ooocoocovococ0n0o000 
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rectifier BR1. Note that the leads for 
D1 and Q1 must be bent so that the 
metal flange of each device is in con- 
tact with the case sides. Remove the 
PC board and drill out these holes 
plus holes for the cordgrip grommet 
and the earth lug screw. The holes for 
D1 and Qi must be deburred with a 
larger drill to prevent punch-through 
of the insulating washers. 

Attach the PC board to the case 
with the supplied screws (yes, they 
do come with the case) and secure D1 
and Q1 to the case with a screw, nut, 
insulating washer and insulating bush. 
The arrangement for this is shown in 
Fig.10. If you use a mica washer apply 
a smear of heatsink compound to the 
mating surfaces before assembly. Sili- 
cone heatsink washers do not require 
heatsink compound. 

After mounting, check that the metal 
tabs of the devices are indeed isolated 


ble 


4-Band Code (1%) 

red red green brown 
brown black green brown 
yellow violet yellow brown 
brown black yellow brown 
orange orange orange brown 
red red orange brown 
black red orange brown 
grey red red brown 

yellow violet red brown 
brown black red brown 
yellow violet brown brown 
orange white brown brown 
grey red black black 
brown black black brown 
brown black gold goid 


INSULATING 
BusH DEVICE 


Fig.10: mounting details for the IGBT (Q1) and the fast recovery diode (D1). 


Resistor Colour Codes 


CASE 


INSULATING 
PAD 


SCREW 


from the case by measuring the resist- 
ance with a multimeter. 

The bridge rectifier (BR1) is secured 
to the case with a 4mm screw, nut and 
star washer. It does not require an 
insulating washer between its body 
and the case. 

Mark out and drill the case lid for 
the mains socket and potentiometer. 
Attach the mains socket with the 4mm 
screws and nuts and secure the pot 
after the stick-on front panel label has 
been affixed. 

Solder the Active and Neutral wires 
of the power cord to the stakes on the 
PC board and secure the cord with a 
cordgrip grommet. The earth connec- 
tion on the mains socket should be 
run to a solder lug using green/yellow 
mains wire. 

Similarly, solder the earth wire from 
the mains cord to a solder lug and 
connect both solder lugs to the case 


5-Band Code (1%) 
red red black yellow brown 
brown black black yellow brown 
yellow violet black orange brown 
brown black black orange brown 
orange orange black red brown 
red red black red brown 

black black red brown 

grey red black brown brown 
yellow violet black brown brown 
brown black black brown brown 
yellow violet black black brown 
orange white black black brown 
n/a 

brown black black gold brown 
brown black black silver brown 
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10311971 
MOTOR SPEED 


CONTROLLER 


Fig.11: check your PC board by comparing it with this full-size etching 
pattern before installing any of the parts. 
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SLOW 


@ 240VAC OR 2400W. 
S 


~ 
Æ MOTOR SPEED 
CONTROLLER 


WARNING! 


Internal circuit 
floats at 240VAC 


FAST 


SUITABLE FOR SERIES MOTORS RATED UP TO 10A 


Si 


SPEED POT 


Fig.12: this full-size front panel artwork can be used as a drilling template 
for the front-panel speed control. 
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usinga screw, nut and star washer. An 
additional locknut should then be fit- 
ted so that the earth lugs can not pos- 
sibly come loose. Note that the case 
lid should also be earthed, via a third 
solder lug, with a wire connected to 
the earth terminal on the mains socket. 

Wire up the potentiometer using 
250VAC-rated hookup wire. Secure 
the wiring with cable ties. 


Testing 


Before you power up the circuit, set 
trimpot VR2 to the mid-position — this 
setting should give good performance 
with most motors. This done, check 
all of your wiring very carefully against 
the circuit of Fig.7 and the wiring 
diagram of Fig.8. Use your multimeter 
to check that there is no leakage be- 
tween the Active and Neutral wires of 
the power cord and the case. Also 
check that the case and lid are con- 
nected to the earth pin of the power 
cord. The lid should be screwed to the 
case. 

The safest and best way to test the 
circuit operation is to connect a load. 
This may be an ordinary incandes- 
cent lamp with a rating of between 
(say) 40W and 100W. Apply power 
and check that you can vary the bright- 
ness of the lamp from zero up to full 
brilliance. If that checks out OK, con- 
nect up a drill or other power tool and 
check that you can vary its speed over 
the full range. If so, your project is 
complete but some motors may re- 
quire adjustment of VR2 for best speed 
regulation. 

In practice, if VR2 is adjusted too 
far anticlockwise, the motor will tend 
to be overcompensated when loaded 
and will actually speed up. It may 
even hunt back and forth between a 
fast and slow speed. Back off the ad- 
justment for VR2 for best results, This 
must be done on a trial and error 
basis, with the plug removed from the 
mains outlet before each adjustment. 
Replace the lid before reapplying 
power. If you are using a drill for 
example, at fairly low speed, the mo- 
tor should not slow down by much as 
you put a reasonable load on it. 


Troubleshooting 


If the speed controller did not work 
when you applied power, it’s time to 
don your troubleshooting hat. 

Note that all of the circuit is con- 
nected to the 240VAC mains supply 
and is potentially lethal. This includes 


<a 


The holes in the side of the case for D1 and Q1 must be deburred using an 
oversize drill to prevent punch-through of the insulating washers. After the 


the tabs of D1 and Q1, the terminals 
of potentiometer VR1 and all other 
parts. Do not touch any part of the 
circuit when it is plugged into a mains 
outlet. Always remove the plug from 
the mains outlet before touching any 
part of the circuit. 

If you wish to work on or measure 
voltages in any part of the circuit, you 
really should connect it via an isolat- 
ing transformer. Failing that, you can 
at least check that there is ap- 
proximately 15V present in the cir- 
cuit by connecting a multimeter across 
the zener diode ZD1. 

If you wish to check the circuit op- 
eration in detail, you should power it 
from a low voltage power supply set 
to provide 14V. If you provide 15V, 
you run the risk of blowing zener di- 
ode ZD1. Note that the unit must not 
be plugged into 240VAC if the low 
voltage part of the circuit is to be 
separately powered. 

Assuming that you are powering 
the unit from a 14V power supply, 
you can use your multimeter to check 
that +14V is present at pin 11 of IC1, 
pin 1 of IC2, pin 8 of IC3 and pin 14 of 
Ic4. You can also check the circuit 
operation by measuring the average 
DC levels around the circuit. For ex- 


devices have been mounted, use your multimeter (set to a low ohms range) to 
confirm that their metal tabs are indeed correctly isolated from the case. 


ample, if the circuit is working cor- 
rectly, you should be able to vary the 
voltage at pin 7 of IC1a by winding the 
speed pot up and down. The same 
effect should be observed at the gate 
of the IGBT. 

If you have an oscilloscope you 
should be able to observe the wave- 
forms shown in Fig.6. 

Should you wish to monitor any of 
the other waveforms illustrated in this 
article, the circuit will need to be pow- 
ered from 240VAC again and will then 
be completely live. If you do connect 
an oscilloscope under these condi- 
tions, you cannot connect the earth 
terminal of the probe to any part of the 
circuit. 

In fact, the only really safe way to 
monitor waveforms in the circuit when 
it is powered is to use an oscilloscope 
with fully floating differential inputs. 

One final point: if you are using this 
controller with a high power tool such 
asa large circular saw or 2HP router, it 
will not give the same kick when start- 
ing. Because of the current limiting, 
the motor will take a few seconds to 
come up to full speed. Normally 
though, if you want to use the appli- 
ance at full speed, it is better not use 
the Speed Controller at all. sc 
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SERVICEMAN'S LOG 


From soap to Teletext 


It takes all sorts of people and their problems 
to make a serviceman’s world. For one of my 
customers, a misbehaving VCR assumed the 
proportions of a major life threatening 
emergency. One wonders how they would 


react to the real thing. 


Mrs Proby likes — no, that word is 
too soft—loves, even adores, her soaps 
(situation comedies for the uniniti- 
ated). She lives for them; is addicted 
to them. In between watching and 
recording them, she somehow makes 
time for her family. But, inevitably, 
disaster struck; the video recorder 
wouldn’t work. It was a real emer- 
gency and it had to be fixed immedi- 
ately. 

The recorder was a Sony SLV-X50AS 


and, on examination, the problem was 
worse than she could possibly have 
imagined — the recorder had had the 
audacity to actually chew up some of 
her beloved tapes and they were ru- 
ined! I did my best to calm her and 
tried to sound sincere as I pointed out 
that worse things can happen in life. 
But she was inconsolable. Eventually, 
Imanaged to convince her that I would 
do my best to fix it as soon as possible. 

Afraid of what might happen if I 
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didn’t apply immediate first aid, I 
rushed it into the operating theatre 
and opened it. She had given me her 
most precious tape to examine but 
unfortunately it was in a real mess 
and beyond repair. 

Fortunately, I did have a manual for 
the machine and I have reproduced a 
couple of diagrams from it, particu- 
larly the section “VHS Mechanical 
Adjustment Manual ll”, which should 
help the reader follow the story. 


Seized bearing 

The reason for the damage became 
obvious when a dummy tape was run. 
The RVS guide (No.8) — the reverse 
search arm — had almost seized on its 
bearing and wouldn’t free the tape to 
retract into its housing on eject. [hoped 
I could free this without removing it, 
as this would save time because it 
would not then require realignment. 


No. 6 guide No. 7 guide 


ACE assembly 


Height adjuster nut 


capstan 


pinch roller 


RVS guide 
(No. 8 guide) 


Fig.1; portion of the deck around the capstan/pinch 
roller area in the Sony SLV-X50AS VCR. The RSV 
guide is partially obscured and shown dotted. 


And I was in luck — after a squirt of 
CRC and some wiggling, the arm 
moved freely, 

After cleaning up any excess CRC 
with alcohol, the tape went in and out 
perfectly. I cleaned the heads and tape 
path and initially thought that that 
was the end of it; that I had scored an 
easy one. But I was wrong. On tape 
play there was considerable curl on 
the lower edge of the tape, just after 
the pinch roller, and the tape was 
being mutilated as it went into the 
cassette. 

Iremoved the pinch roller, cleaned 
and roughened the rubber, and tried 
again. It was still no good so I fitted a 
new pinch roller assembly. This im- 
proved the situation enormously but 
the tape was still curling a little on the 
RVS guide. There was nothing for it — 
I would have to remove, clean and 
realign this guide according to the 
instructions on page 25 of the manual. 

The gist of this adjustment is the 
need to move both the RVS guide 
(No.8) and guide No.7 up or down 
until the tape tracks with both guides 
and with the nearby ACE head assem- 
bly. This adjustment is by means of 
height adjuster nuts, one for each 
guide. 

The No.7 guide appeared to be cor- 
rect, so I concentrated on the RVS 
guide. Unfortunately, the only adjust- 
ment setting which brought the align- 
ment close to correct was to have the 
nut screwed hard down. This not only 
failed to cure the problem but it meant 


that, on eject, the arm jammed on a 
gear just below it. 

There was only one thing for it. I 
had to replace the arm — but where 
could I get one in a hurry? This part 
does not usually need to be replaced. 
After ringing around, I found a col- 
league who had one and would let me 
have it in view of the emergency. I 
dashed into the ambulance and shot 
around to pick up the donor organ. 


Secondhand shop 


My colleague, Jim, is the senior tech- 
nician at a busy secondhand shop. He 
spends his days growing white hair 
from refurbishing TV sets and video 
recorders, which they purchase from 
all and sundry. He was in a talkative 
mood when I arrived and 
was muttering rude words 
about two cranky TV sets 
which had defied all his 
efforts to repair them. It 
had got to the stage where 
he was fed up and was 
planning to send them off 
to auction. 

A cursory glance show- 
ed them to be low-cost 
generic TV.sets made in 
China but both were mod- 
ern and looked good. Istu- 
pidly volunteered to have 
a look at them if he would 
care to stick them in the 
back of the “ambulance”. 
I then shot back to the op- 
erating theatre and trans- 


RVS arm 


Guide roller No. 7 


Fig.2: side view of the RVS (reverse search) arm, 
showing its relationship to guide roller No.7 in 
the Sony SLV-X50AS. Note the adjuster nuts. 


planted the new part into the Sony 
vide recorder. 

This time, realigning the arm pro- 
duced the desired effect, the tape now 
running through the guides perfectly. 
I carefully examined the old arm and 
pinch roller but could not detect any 
imperfections. The arm, which is a 
chrome-plated steel rod embedded in 
a diecast aluminium block, didn’t look 
the slightest degree bent or distorted. 
However, it only needs a minute 
change to cause problems like these. 

Anyway, I pronounced that the pa- 
tient would live and so undoubtedly 
would Mrs Proby. But I did issue her 
with a prescription of sorts, advising 
her to purchase some new tapes and 
ditch the old ones (if she can bring 
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THE TELETEXT CARD THAT 

WAS FAULTY. © 


herself to do it). Anyway, she thanked 
me most profusely; I thought she was 
going to call me Doctor but she didn’t. 


Jim’s TV sets 

When things were quieter, I decided 
to have a go at Jim’s TV sets. The first 
was a 51cm Palsonic 5138 with re- 
mote control, twin speakers, and Fast 
Text — the Palsonic version of Tele- 
text. The fault ticket read, “No pic- 
ture, no sound”. 

Jim thought that the fault lay in the 
Teletext section but he didn’t have a 
circuit diagram. So my first step was 
to order a manual from N & G Enter- 
prises. The second set was an Aiko 
Supervision VST 60, model 2801, as 
sold by Cumberland TV. This was also 
dead and so I ordered a manual for 
this as well. 

A week later I received photocop- 
ied circuits for both models. The 
Palsonic circuit looked very similar to 
a Chinese chassis used in Teac and 
some other sets. 

At switch on, the LED on the front 
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panel lit up and a telltale 15,625kHz 
whistle suggested that the line output 
stage was working. The remote con- 
trol had no effect but turning up the 
screen control (G2) gave a full-screen 
faint blank raster. 

With no sound or picture, I started 
by measuring the various voltage rails. 
Most are not marked on the circuit but 
in any case, they seemed a little high. 
Shrunk heatshrink on an electrolytic 
capacitor in the power supply (C514, 
47uF/50V) pointed to the likely cul- 
prit and I immediate replaced it to 
prevent further damage. 

I was now getting 130V, 20V, 16V 
and 8V on the various rails which 
seemed reasonable but there was no 
16V on pin 3 of connector XTO1 on 
the main board, which mates with 
XT01 on the Teletext board. This feeds 
NTO1, a 12V IC regulator on the Tele- 
text board. 

Following the 16V rail back from 
pin 1 of XT101 on the main board, I 
ran into a 102 1W resistor (R536) 
which is not marked on the circuit 


diagram. This resistor was open cir- 
cuit. 

Replacing it restored the sound but 
there was still no picture or on-screen 
displays. The voltages on the CRT 
socket didn’t provide much help, ex- 
cept that the cathodes were higher 
than expected. 

I reached for the CRO probe, plan- 
ning to trace the luminance (Y) signal 
through to the picture tube. However, 
this was not as straightforward as in 
most sets. Whereas most Teletext de- 
coders are designed as plug-in op- 
tional extras and the set will work 
without them, this set diverts the col- 
our difference and luminance signals 
through the decoder. Also, the circuit 
is somewhat misleading as to what 
plug fits into what socket. 

I was able to trace the Y signal into 
the Teletext card at connector XT03 
(pin 1) but nothing seemed to be com- 
ing out on XT02; or rather, on a Y pin 
adjacent to XT02. From there, the path 
goes to X401 on the CRT board. 

This confirmed that the decoder 
could not be bypassed and so would 
have to be fixed. However, I didn’t 
fancy rushing in and replacing sus- 
pect ICs, particularly as they cost, on 
average, about $30 each. 

It was time for some help. I phoned 
N & G Enterprises and was informed 
that the decoder gave very few prob- 
lems —the only thing they were aware 
of was the 27MHz crystal. I checked 
this and could find nothing wrong but 
Iremoved a lot of black gunk that had 
been coated over its pins. 


A red herring 


By now, this line of attack was look- 
ing like a red herring. I went back to 
the CRT socket and followed up on 
my earlier observation that the tube 
cathode voltages appeared to be high, 
It didn’t take long to discover that 
there was no voltage on the bases of 
video drive transistors V402, V405 and 
V409, although voltage was present 
on their emitters. The base bias is 
supplied via R403, a 120kQ resistor 
connected to the 180V rail, and this 
resistor was very high. Replacing it 
restored the picture completely. 

So problem solved but one part of 
this investigation has me puzzled. 
When checking with the CRO, I could 
swear I saw luminance and colour 
difference signals going into the Tele- 
text board but nothing coming out to 
the CRT board. But now there were 
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Fig.3: the CRT board in the Palsonic 5138, showing the three video driver 


transistors, V402, V405 and V409. 


signals coming out of the board after I 
had replaced R403. I can see no corre- 
lation between the failure of R403 and 
the lack of signal into X401 from the 
decoder. I even removed R403 and 
rechecked with the CRO and there 
was still plenty of signal. 

And by what process had I con- 
cluded that it was the Teletext card 
that was faulty? Well, in hindsight, I 
cannot explain it. Jim had voiced the 
thought that it might be in the Teletext 
section, so perhaps I had allowed this 
to lead me astray. 

The remote control needed a new 
tubber keypad and after alignment, 
the picture was good and all “Fast 
Text” functions checked out OK. 


Destructive overload 


Jim’s second set filled me with dread 
when I found that the power supply 


had suffered a severe destructive over- 
load and a wide range of parts had 
been affected. Some parts, apparently 
damaged, had been replaced, some 
had been partially disconnected, and 
some were missing altogether. 

Irefitted the disconnected parts and 
replaced all the missing ones. Then I 
disconnected it from the main chas- 
sis, substituted a 100W globe as aload 
on the 136V rail, and removed fuse 
FU502 in this line. I applied 240V AC 
power via a 200W globe and a Variac, 
connected meters everywhere and 
switched on. The 200W globe lit to 
full brilliance immediately, indicat- 
ing a short circuit. 

Switching transistor V501 and di- 
ode VD504 in the bridge were both 
short circuit and were replaced. When 
I switched it on again, the power sup- 
ply started to squeal as I turned the 


Variac up to around 100V and was 
obviously under stress. There was no 
output. 

I examined the circuit very closely. 
All the small electrolytics had been 
replaced and so had R509, a 56kQ 
resistor coming off the positive rail 
from the bridge. All the high value 
resistors measured OK. The small tran- 
sistors had all been replaced with sub- 
stitutes but even the discovery that 
transistor V503, part of a Darlington 
pair, was fitted the wrong way around 
didn’t solve the problem. 

With the CRO connected, the wave- 
form on the collector of V501 con- 
sisted of a series of positive spikes, 
suggesting that the mark space ratio 
was indicating a heavy load. I didn’t 
twig to the significance of this imme- 
diately and put it down to the low 
input (100V) to which I had set the 
Variac. 

To cut a long story short, I replaced 
V504, C519, C521, V505, VD513 and 
many more parts around this area be- 
fore the penny dropped. There was no 
ringing in the waveform indicating, 
on the one hand, that there were no 
shorted turns in the chopper trans- 
former (T503) but that there was a 
short circuit somewhere across the 
secondary. 

All the diodes measured OK out of 
circuit but there was something wrong 
around diode VD518 and it didn’t take 
long to find that C525, a 4704F 200V 
electrolytic across pins 19 & 21 of 
T503, was short circuit. Replacing this 
and turning up the Variac restored 
everything. Now for the acid test — I 
reconnected the main chassis to the 
power supply, replaced fuse FU502 
and switched on. 

Unfortunately, it still wouldn’t 
work. A quick check soon showed 
that there was 136V on the collector of 
V303, the horizontal output transis- 
tor, but nothing on the collector of 
V302 which drives it. The reason for 
this wasn’t hard to find — the primary 
winding of transformer T301, which 
couples these together, was open, prob- 
ably due to corrosion from the black 
gunk all around it. 

Ordering and fitting a replacement 
transformer fixed the final problem 
and the set burst into life at last. Jim 
was pleasantly surprised and I think 
only he fully appreciated the time I 
spent going up so many blind alleys 
before tracking down the various 
faults. sc 
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| a NICS COMPONENTS 


Here are some excellent products and 
fantastic discounts. As some items always 
sell out quickly, | suggest you phone now to 


reserve your order! i ere 
4 Best Regards, gh 


E 
THE RIGH LTO REMAIN SILEN’ 


y fitted to your whee: 
The Bass Barrel Kit YES! This is the genuine 
and truly awesome Dual Chamber Isobaric Subwoofer DIY kit 
Power amps will dramatically enhance featured in Silicon Chip August '97 issue. Using two 6.5" drivers, 
your car audio system. it provides staggering bass in a super compact package. It can 
Here's how. E P be assembled in just a few hours using simple tools. Kit 

Stage 1 Upgrade: The speaker wires from ES includes drivers, enclosure tube, ports, wire, terminal, battles, 
your standard radio/cassette (head unit) are 7 — even carpet & rubber edge trim! For full spec 
connected to the input of the 2 x 100W RMS 


amplifier. This amp can be bridge connected ‘ C3220 FH 
to provide a low-pass 100W RMS mono \ | $199 Suge 1 ba si ee) $199 
channel to power the Bass Barrel subwoofer g a pete 

in the rear of the car, For even further mrik | C9220 2.x 100W MOSFET Amp $229 
improvement, connecting the Speaker MOSFET Power | CX6210 Speaker Upgrade Kt $45 
Upgrade Kit to your front system wiladd | Amplifiers Ate Package Normally RAP $473 | 


Incredibly crisp and clear top end to 
syslem ana provide sips tere magna, | Te NEWC 9220 and C2230 S.C.-SPECIAL ONLY $450 


Stage 2 Upgrade: The head unit is power amplifiers feature Stage 2 Upgrade 

connected to the 4 x 50W RMS amplifier. a ieit pouar 4 Silicon Chip Bass Barrel $199 
This amp can be bridged into 3 channel supply circuitry for 7230/4 x SON 

mode (instructions included) to provide a | Serious grunt, == LA a iS ce SYMENO saze 
low-pass 100W RMS mono channel to power | bridgeable operation 4 crossover, 210 Speaker Upgrade Kit $45. 
the Bass Barrel subwoofer. The remaining 2. | subwoofers), line - Package Normally RRP $573 
x 50W RMS stereo channels are connected | level inputs, gold pi eon: S.C. SPECIAL omy $550 
to your existing front (or rear) speakers. The | sockets, built-in active crossover, and + All tems are availabe individually 
result is a powerful, punchy car audio system load, thermal, over-voltage & DC offset J 


with bass you can feel as well as hear. otection. 2 and 4-channel models available speaker Upgrade Kit 
Connecting the Speaker Upgrade Kit to the | C 9220 2 x 100W AMS into 42 $229 [Those genuine Motorola surface mount piezo 


Jack O'Donnell, Managing Director 


and adding one our exciting MOSFET 


front system will add crisp top end to your | C 9230 4 x SOW RMS into 42 $329 ‘Super tweeters are perfect for stereo imaging 
system and improve the stereo imaging. enhancement and provide crisp top end for your 
-~ j car audio system. Kit includes tweeters, crossover capacitors, 


SAME bey 1-800 999 007 | kere instructions. 


Note: AI 


ling $12 
Sorry yyy: 


IRODA 120W Butane Soldering Iron Solder Roll BARGAIN! ew 


Saner e tastic rates and keep some handy 
iron has a HUGE P p <5 


~<a mnia T 1100A 08mm Was $6™ a Roll, NOW BSB ea, 
internal piezo ignition for super-easy T1110A imm Was $65 a Roll, Now BB ea, 
Staring, anda thumbwheel heat control Tt can be started and adjusted 
to the correct heat using one hand, and it's so well balanced it can be used for or Buy 5 Rotis for SS 1 >} ined sizes 0K) 
Mrven the most delicate soldering jobs! The massive gas storage chamber can provide up to4 
Micron Series III 


hours operation, and is refilled using a standard butane refill canister. A MUST for installers motile 
technicians, on-site service personnel auireleciticians ete 
Soldering Station 

together valued at $7.95 FREE! |The MICRON Series 3 


12" Bass Driver eee ee = : siering sition employs. 
Just the shot for adding some wallop toyour DAV DCO to 13.8VDC electronic switch mode circuitry 


Ti a ot aay oe haine haatee ype. Thie Fiala mainte 
Sienan 80 sub driver features a s peste rall gaea paoe k 

Saab diverfenrsa Converter Podactión sldeting Fastares = High 
S Coated Cane (FEC), ‘witha Converts 24V DC to 138V DC at = insulation ceramic heating element 
hi high efficiency foam p to Amps for use wit Tap beat ch ANAE coery 
surcundbaslow-Q low emtoe CB & Two Way adios, E ; Heater insulation of over 100M 

or equipment to > a * Zero voltage circuit minimises high 

lee ks) tggratcand igh operat Ina hice Sabie fr SONN < SR A 
vehicles such as trucks, tractors, and damage to sensitive devices * Continuous 

Some 4WDs which are ited witha 24V rature adjustable fom 250 to 430C + 

battery system. Features overload protection ee Sars 


pees as cae 
Vas and fused output with a rus extruded = 
Cass ae ned output with a rages crud iis a ae 


xowrst BES sincreaiyessow S45 e “acs sow BOD 


1-4 BOO 999 007 ieee e355 1500 


The first 100 


T 2600 Normally $129, NOW Just $9 9. | [caer fo pura oho, 


PC FM Radio Receiver 


FEATURED IN 3 
AS ON CHIP MAY '97 iii 
ICT SHOWCASE! 


Features: + 3. 
display + autoranging with manual override 

* display hold function e audibly continuity buzzer 
e diode check * up toa hi 

measuring capacity * auto 

manual override e fuse protection * supplied 
complete with a shock-proof rubber holster and 


| atest ean te a id E 
Tal eaa eaei | set Nermaly 50,NoWw SSD 


ne Valuge AV SNAM GN | Ofte NiCad Rechargeable Batteries 


DC/AC Current: J 
Resistance: 32 X These 
Nic. s, and can provide hundreds of recharges if 


S 4705700mAh AA Cell No a 
NOW B2 es 4 and up, or PI -S9 ea,10& up 
S 4710 1500mAh C Cell Normally $4” ea, 

NOW BA ea tand up, or BI -5 ea, 10 & up 


$4715 150 


REGULATED Multi- 
Voltage Plug Pack 


A fully regulated (not just filtered!) plugpack suitable 
for powering video games, portable CD players, 
walkmans, or other sensitive devices. Unregulated 
plugpacks can vary in output voltage by up to 30%, 
Which can cause damage to some equipment! This 
regulated plugpack has 6, 9 and 12V DC voltage 
outputs at up to 500mA, 


M9516 Normally $2895, now B1 Q-25 


nAh D Cell Normally $5% ea, 


Now BA ea 4 and up, or BITS ea, 10 up 


54720 100mAh 9V Cell Normally $10% ea, 


Now $8 en, 2 and up, or B 7-50 ea, 4 up 


Battery Charger 
& Refresher 


Mini Toggle Switches Keychain Laser 


WHAT A BARGAIN! Stock up on the > 
high quality SPDT mini toggle Pointer ea 
switches. As used by manufacturer T in é ‘Cadmium and Nickel Metal- 
Australia-wide, and in many of our own kit Hydride cells, and refreshes up to four 

ts and products, Rated at 5A @ 125VAC or 28VDC. o it se carbon or alkaline cells, or up to two 3V lithium: 
Save In packs of 101 nly 6 ‘cells. Accepts AA and AAA sizes of all capacities. 
$1310 Normally $2153, NOW SH ES pkio lens by ia A = oe eee ae 

r se beai 'e so button, and if used to “cycle” batteries regularly, 

High Power Siren n : t. it can reduce memory effects in rechargeable cells, 


ded tours, semina £ giving longer service life. Powered by 12V DC, 
t ter! either from M 9664 plug pack (not included) or car battery. 


an BIBB-> 


Strong & durable construction, A 
$69. rw SS 9 M9106 12V 500mA Plug Pack $22.95 


sakes re bea oro 
or home installation. Includes 
Tasty ace vitae 
mounting, Extremely loud 1204B 
output. Requires 12V DC @ 300m A, = 
SEO WESDE a eA Professional 5 Sector 
now $1 9-25 ee Digital Alarm System improve the secur of 
with Auto Dialler your rors miero- 


This system ie the same type used by commercia! voski I 
alarm companies to protect both residential and REL a 
accessories FRE 


Resistance. 
ACF 
1000, Batt. check: 1.5 

Q 1030 Normal 


nowony $1 4-25 i s ; 
som $279 0 eee TETE 


54905 Sector Alarm 
= October 31st, and we'll 


r 6 Core Security Cable Pures 


wass BI -2° per metre => y $100 worth of ae ores 
$1 ZO 20 01 á EENS 


NB: 200m 


Incorporates a pulse 


igh to rage four bedroom home 


SBE, | 


1-800 999 O07 PERTH (08) 9328 1599 


ALTRONICS COMPONENTS 


| pel 5 Digit Tacho Kit 500W Ampl 


(See SC Aug 97) What a B 
Just the thing to power dedicated subwoofers, 
Dj, PA or party amps or 

Jike. Silicon 
Chip daims it's the 
gest amplifier 


r ee pore | ce eina 

OO TNO PAANAN pee 

CQ] 222 ae Sabe ig p 
Pate) WAS digit tachometer features a Features « 500W 


COUR crysis! imebase fr supe a RMS into ohms. MASSIVE 500wr 
R curate readings, a 0 into 8 ohms (0.348 @ Groat tor C 

second update time and a resolution of ONE 20hz and 20KHz) + Input 

rpm. It also has a dimmable display, leading 143V (at full 

zero blanking, last digit “O” lock (stops * Distortion typical less than 0.01% « Signal to 

“rolling” display), and can read to noise 11 weighted 122db A-weighted * Supplied 
60,000rpm if required. Not even rotaries re with the PCB and the components to populate the board, requires a 

that high! Can be configured for ignition coil heatsink and power supply (requires 280V DO) 


iig cho I youre aera sie digs xs S2IO 
La y mentite Laser Transceiver Kit 


tacho for street or circuit applications, tiis is : p 
kres $79 (See EA, Aug 97) Utilising a 
VATA con $110 gear o aee e cot 
Wave interpret the received signal, 
T Stepper Motor Controller 
Y 


ifier Module Kit 


a k 
pecs bie 

Fe te creases oc penile circ, _ | Seren 

Soper Up lcs col fee pce ep ne ples eee) | 7 ee ere 

Fee fest tines oe erases Eee Raa raaa a | | ee ee! 

ee ee te ee pee lie eae 

Se oee a | Baxter 

h urate. | short form and requiring a 12V DC power supply this project comes with all the 3 
[kso p21 -93 


Mo tonera (components and PCB to begin experimentation 
Laser Transmitter Kit (see EA, Aug’97) The transmitter 


Start experimenting 


‘serial tink 
between two 
PCs! 


stepper motor |x 205 BI 2-59 


i 

Se | can be used for light effects, one way (half duplex) communication withthe 
Mini-Strobe Kit | Video Eonanogr & PC and experimentation. With RS232 input and TTL input capability. 
(See EA, Aug 97 Taking advantageot | Stabiliser gya g || svrpiied shortiorm with components to build the transmitter oniy. 
anew range of white LED's thismini | (See EA, Nov P PA e ST 5- A0201 Laser Pointer SS 
strobe can be used to measure the RPM | son pr 
of any thing that rotates or moves. a 
From 400 - 4000 RPM the strobe rate 
can be increased until the object motion 
appears to stop, then the RPM can be 
read off the scale on the front panel. 
Supplied with a project box with silk 


aaa ; | Megger Meter Kit = 


(See EA May 89) This design of an electronic 
features a dual voltage of 500 
and 1000V with a large scale meter. It can 
a oak Setar pa NG resolve resistance from 1M to 200M ohm which 
Troviserion tha FCB to expand withthe | AET iy is ideal for insulation testing of cable, 
addison of more LED's, variable pulse width | A ianagestabil k transformers, motor windings, HT circuits etc 
and an addition to allow the measurement of | kovinta A must for checking earth leakage! Build 
pulse width on a frequency counter. Requires | Your own meager meter and save sssit 
9V battery (not included). | k 2555 Was $79, 


xsns $2 1-5° k59 sonus SED 


A] All orders of 10kgs 
ak. Phone (09) 328 1599, Fax (09) 328 3487 


Rapa | VAIL ORDERS C/- P.O. Box 8350 
Lae PPS FPR | Vers bine Cenwn 6849 


$4.00 to 500gms, $5.50 500g: 


meg-ohm meter 


enhancer will 


C > 
`~ 


or more must travel Expres 
d—Please allow up to 7 days 
or delivery. $12.00 to 10kgs. $15.00 
lover 10kgs. As with 
$8.00 1kg-5kg. Where possible we process your order the day received and virtually every other Australian 
despatch via Australia Post. Allow approx 9 days from day you post order to 
when you receive goods. Chances are there is an Altronics 
Up to 3kg is $9.50, 3kg to 5kg is $16,00—We will process ou phena Ws Jal GE tha searah dinlar. Pha 
your order the day received (if placed before 2.00PM WST) and despatched for Ribbon Dea ted with a @. These dealers generally carry a comprehensive 
delivery the next day. Country areas please allow an additional 24-48 hours. range of Al roducts and kis der any required item for you. 
COUNTRY - CITY Delsound PLO 7) -CITY Aztronis © (0s) 82126212 
ALBANY BP Electronics @ s: WOODRIDGE vid Hall Elect 380827 Force Electronics @ 


e $1), When ph 


ladet in MAn CORSE sricHToN PESAS 
BUNBURY Landing Base HER Saon corer oons Foree fasona 

BUSSELTON Markabo . e IES ern “cece 

ESPERANCE Repent Comms : one ct SE nis 3 
Karcoontre Clim Mie tietoni SERVED eE ° HOLOENHILL  Foreelcarons® (9 ZINE 


(034) 436119 KENSINGTON PK Force Electroni (08) 8332220 
LONSDALE Force El (08) 83260901 
MONTAGUEFARM Dynami 


WYALKATCHEM 


See MARYBOROUGH 


TOWNSVILLE 


CHELTENHAM Talking Electronics z - CITY SALISBURY 
CLAYTON TECS 6 2059] HOBART - CITY 
‘CROYDON Truscott Electroni HOBART SMITHFIELD 
FOOTSCRAY G.B. Telespares 6 LAUNCESTON eu ATAY 
PRESTON Preston Electronics @ LAUNCESTON 


NEWCASTLE 
WAGGA WAGGA 

WARNERSBAY Vik 
WOLLONGONG Newtek Electronics @ 


COUNTRY 
BALLARAT Wiltronics 
CRANBOURNE G & C Communications 
MILDURA Truscott Electronics @ 


COUNTRY 
WYNYARD 


ALICESPRINGS F: 


1-800 999 O07 PERTH (08) 9328 1599 


ALTRONIC 


Newnes Guide 

to Satellite TV 

Installation, Reception & Repair, By 
Derek J. Stephenson. First published 
1991, reprinted 1994 (3rd edition). 
This is a practical guide on the installation 
and servicing of satellite television 
equipment. The coverage of the subject is 
extensive, without excessive theory or 
mathematics, 371 pages, in hard cover at 
$55.95, 


Guide to TV & Video 


Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his latest 
book is right up date on TV and video 
technology, 382 pages, in paperback, at 
$39.95, 


Servicing Personal 

Computers 

By Michael Tooley. First published 1985. 
4th edition 1994, 

Computers are prone to failure from a 
number of common causes & some that 
are not so common. This book sets out 
the principles & practice of computer 
servicing (including disc drives, printers & 
monitors), describes some of the latest 
software diagnostic routines & includes 
program listings. 387 pages in hard cover 
at $59.96. 


The Art of Linear 

Electronics 

By John Linsley Hood. Published 1993. 

This is a practical handbook from one of 

the world's most prolific audio designers, 


with many of his designs having been 
published in English technical magazines 
over the years. A great many practical 
circuits are featured — a must for anyone 
interested in audio design. 336 pages, in 
paperback at $55.00. 


Digital Audio & Compact 

Disc Technology 

Produced by the Sony Service Centre 
(Europe). 3rd edition, published 1995. 
Prepared by Sony's technical staf, this is 
the best book on compact disc technology 
that we have ever come across. It covers 
digital audio in depth, including PCM 
adapters, the Video8 PCM format and R- 
DAT. if you want to understand digital 
audio, you need this reference book. 305 
pages, in paperback at $59.00. 


Power Electronics 

Handbook 

Components, Circuits & Applications, by 
F. F. Mazda. Published 1990. 
Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction and 
electric vehicles. F. F. Mazda 

is an acknowledged authority on the 
Subject and he writes mainly on the many 
uses of thyristors & Triacs in single and 
three phase circuits. 417 pages, in soft 
cover at $59.95. 


Surface Mount Technol 
By udoph Strauss. First published 


This book will provide informative reading 
tor anyone considering the assembly ot 
PC boards with surface mounted devices. 
Includes chapters on wave soldering 


SURFACE 
MOUNT 


NOLOGY 


reflow soldering, component placement, 
cleaning & quality control. 361 pages, in 
hard cover at $99.00. 


Radio Frequency 

Transistors 

Principles & Practical Applications. By 
‘Norm Dye & Helge Granberg. Published 
1993. 

This book strips away the mysteries of RF 
circuit design. Written by two Motorola 
engineers, it looks at RF transistor 
fundamentals before moving on to specific 
design examples; eg, amplifiers, 
oscillators and pulsed power systems. 
Also included are chapters on filtering 
impedance matching & CAD. 235 pages, 
in hard cover at $35.00, 


Electronics Engineer's 
Reference Bool 

Edited by F. F. Mazda. First published 
1989. 6th edition. 

This just has to be the best reference book 
available for electronics engineers. 
Provides expert coverage of all aspects of 
electronics in five parts: techniques, 
physical phenomena, material & 
components, electronic design, and 
applications. The sixth edition has been 
expanded to include chapters on surtace 
mount technology, hardware & software 
design, semi-custom electronics & data 
communications. 63 chapters, soft cover 
at $120.00 


Audio Electronics 

By John Linsley Hood. Published 1996. 
This book is for anyone involved in 
designing, adapting and using analog and 
digital audio equipment. Covers tape 


insistor: 


recording, tuners & radio receivers, 
preamplifiers, voltage amplifiers, power 
amplifiers, the compact disc & digital 
audio, test & measurement, loudspeaker 
crossover systems and power supplies. 
351 pages, in soft cover at $55.00, 


Understanding 

Telephone Electronics 

By Stephen J. Bigelow. 

Third edition published 1997 by 
Butterworth-Heinemann. 

This is a very useful text for anyone 
wanting to become familiar with the basics 
of telephone technology. The 10 chapters 
explore telephone fundamentals, speech 
signal processing, telephone line 
interfacing, tone and pulse generation, 
ringers, digital transmission techniques 
(modems & fax machines) and much 
more, Ideal for students. 367 pages, in 
soft cover at $49.95 (please note price 
rise) 


Video otal & Descrambiin, 
For Satellite & TV S 
By Rudolf F. Grat & William Sheets. 
First published 1987. 

An easy-to-understand book for those 
who want to scramble and unscramble 
video signals for their own use or just 
want to learn about the techniques 
involved. It begins with the basic 
techniques, then details the theory of 
video encryption and decryption. It also 
provides schematics and details for 
several encoder and decoder projects, has 
a chapter of relevant semiconductor data 
sheets and covers three relevant US 
patents on the subject of scrambling. 246 
pages, in soft cover at $34.95. 


PEATA RETA og (oS: ope sn oe OAE E) Te ae EME: TBI A T 
l Your Name. | Ty] Newnes Guide to Satellite TV $5505 1 
l Sa Q | Guide to TV & Video Technology s3995 1 
| Address. | Servicing Personal Computers $59.95 | 
l Postcode U | The Art Of Linear Electronics s5500 1 
Q | Digital Audio & Compact Disc Technology | $59.00 1 
| Daytime Phone No. Total Price $A [i | Power Electronics Handbook $50.95 | 
| A Cheque/Money Order M Bankcard M Visa Card Ol MasterCard = | or ence = : 
Panels T T [Gi | Electronic Engineers Reference Book | $120.00 | 
I jase J li pod 4 Q | Audio Electronics $56.00 _| 
I - | C | Understanding Telephone Electronics $49.95 
| Signature Card expiry date J. [Di [ Video Scrambling & Descrambling $3405 4 
| Return to: Silicon Chip Publications, PO Box 139, Collaroy NSW, Australia 2097. | Sc cos accwitin Austsla NER PNG Sas l 
| Or cali (02) 9979 5644 & quote your credit card details; or fax to (02) 9979 6503. |_$10.00 per book; elsewhere add $15 ey J 
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Single supply version of 


LM3876/LM3886 modules 


The LM3876 50W amplifier 
module published in March 
1994 and the stereo 60W/chan- "PUT 
nel LM3886 amplifier module 
published in February 1995 
have proved to be very popu- 
lar and reliable. However, a 
number of readers restoring 
older amplifiers have asked 
about the possibility of pro- 
ducing single supply versions. 
The reason for this that most 
solid state commercial ampli- 
fiers produced before about 
1980 used single rail amplifi- 
ers. 

The method forrunning any 
amplifier module of this sort 
from a single supply rail is to provide 
a voltage divider to produce a half- 
supply input bias, a lower impedance 

“half supply” reference for the nor- 
mal amplifier input ground and a large 
electrolytic capacitor at the output to 
block the resulting half-DC supply 
from the loudspeaker. 


CIRCUIT NOTEBOOK 


t and tested. Contributions from 
readers are eine and will be paid for at standard rai 


The revised circuit shows the LM- 
3886 but the same circuit components 
can be used with the LM3876. A volt- 
age divider consisting of 91kQ and 
100kQ resistors provides a nominal 
“half supply” to bias the non-invert- 
ing input (pin 10) via a 75kQ resistor. 
Also fed from this voltage divider is 


emitter follower Q1 which provides 
the ground reference at pin 7. 

While it may be possible to install 
the additional input bias components 
on the PC board, the 4700uF output 
coupling capacitor will probably need 
to be mounted off the board. 

SILICON CHIP 


a 


Square wave pulse 
generator 


Originally designed as part of 
a calibration circuit for EMI noise 


Changing the 
Neon Tube Modulator 


A number of readers have asked 
us how to modify the Neon Tube 
Modulator which was published in 
the May 1997 issue so that the bass 
notes actually cause the neon tube 
to light. This is the opposite modu- 
lation to the existing circuit. 

The simplest solution is to re- 
place Q2, the BD140 control tran- 
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spectrum measurements, this circuit 
should prove useful as a general pur- 
pose square wave generator. 

It generates square wave output sig- 
nals at a calibrated frequency select- 


sistor, with a BD139 and swap the 
emitter and collector leads. With 
this modification the time that the 
tube is illuminated may not be long 
enough. This on-time can be length- 
ened by increasing the 150kQ resis- 
tor, the increase being directly pro- 
portional to the resistor value. If 
necessary the 0.1uF capacitor from 
pin 6 of IC1 can also be increased to 
0.22yF or 0.47yF. 
SILICON CHIP 


able from 0.5Hz to 100kHz in 1-2-5 
steps. The frequency at each step is 
variable (uncalibrated) over a range of 
approximately 5:1, giving a total fre- 
quency range from 0.5Hz to over 
500kHz (around 700kHz in the proto- 
type). 

The frequency stability appears to 
be better than 0.5% at any calibrated 
position, although this has not been 
tested over the full operating tempera- 
ture range. 

IC1 and associated components 
form a square wave oscillator operat- 
ing in the range from 200kHz to over 
1MHz. This is divided by counters 
IC2 and IC3 by one of eight selectable 
ratios in a 1-2-5 sequence as set by 
diode matrix D1-D17 and switch S2. 
The frequency is further divided by 
IC5 by 2 or 2024, depending upon the 


27 Op F abe 5. 
NPO T ere 


Slo 
10 


o100Hz/kHz 


o$0Hz/kHz 
o20Hz/khz 
$2 lH /kHz 
osHz/kHz 
otHz/kHe 
oltiz/kHz 


+12V ——o 


o2 SHz/kHz 


output selected by S1b. IC4b-IC4d pass 
the selected frequency to output buffer 
IC6. 

As shown, there are two outputs: 
(1) a low impedance 502 output and 
(2) a high impedance 600Q output, 
both providing 12V peak-to-peak with 
no load. Typically, one output might 
be used as the “main” output while 
the other might be used as a reference 
for an oscilloscope display or fed to a 


frequency counter. If desired, an ad- 
justable attenuator could be provided 
between the output buffer (IC6) and 
either of the output sockets. 

The output frequency is calibrated 
in either “Hz” or “kHz”, depending 
on the setting of switch S1. Variable 
capacitor C2 is used to adjust the fre- 
quency in the “kHz” range to compen- 
sate for the fact that the division ratios 
obtainable with IC5 at the selected 


+12V 


outputs are not in an exact 1000:1 
ratio. 

To calibrate, first set S1 to “Hz” and 
S2 to “100”. Set VR1 to its minimum 
frequency position and adjust VR2 for 
an output frequency of 100.0Hz. Next, 
set S1 to the “kHz” position and ad- 
just C2 for an output frequency of 
100.0kHz. 

H. Nacinovich, 

Gulgong, NSW. ($60) 
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By LEON WILLIAMS 


Here’s an easy to build and simple to use tester 
that will prove indispensable to anyone 
involved in the installation or maintenance of 
cables or wiring systems. Small enough to carry 
in a pocket, the tester employs four LEDs to 
speedily indicate the health of a pair of wires. 


Tracing faults in cables, especially 
those in large buildings can be very 
difficult if you are working on your 
own. If you have a partner and some 
form of communication, you can use a 
multimeter set to measure resistance 
at your end while you get your part- 
ner to apply a short circuit and then 
remove it. With the short removed the 
meter should show an infinite resist- 
ance, and with the short applied a low 
resistance. 

This is obviously difficult on your 
own, as you would have to travel be- 
tween ends to place the short and 
remove it in between taking readings 
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with the meter. Thankfully there's an 
easier way. 


Diode testing 

A technique that has been used for 
a long time to test cable pairs is to 
place a diode across the A and B wires 
of the pair at the remote end. When a 
meter is placed across the pair at the 
local end, a low resistance will be 
obtained with the meter leads con- 
nected one way and a very high (ide- 
ally infinite) resistance with the leads 
reversed. This happens because the 
diode only passes current in one di- 
rection; ie, when the anode is more 


This Cable and Wiring 
Tester has a row of four 
LEDs to indicate the 
condition of a pair of 
wires: open circuit, 
short, reversed and 
good. A diode is hooked 
across the far end of the 
wire pair to assist the 
test which is done 
automatically as soon 
as you press the button, 


positive than the cathode by about 
0.7V. 

A big advantage of the diode test is 
that fault conditions such asa short or 
open circuit can be diagnosed quickly. 
Ifa pair has a short circuit somewhere 
along its length, a low resistance will 
be seen when the meter is connected 
either way. Conversely an open cir- 
cuit will show an infinite resistance 
with the meter connected either way. 

The diode test will also show a re- 
versed pair; ie, where the A and B 
wires get crossed along the way, as the 
low resistance/high resistance results 
will be opposite to those for a good 
pair. This goes to prove that the best 
ideas are sometimes the simplest. Fig.1 
illustrates the four common pair com- 
binations and the results obtained. 


Easy to use 

Carrying around an expensive mul- 
timeter, continuously turning it on and 
off and reversing the leads to test pairs 
is tedious. With the Cable and Wiring 
tester all you have to do is connect the 


two test leads to the pair under test 
and press the Test button. The tester 
will automatically test the pair and 
display the result on one of four LEDs. 

The orange LED (O) will flash to 
indicate an open circuit and the yel- 
low LED (S) will flash if the pair is 
short circuit. A pair that is reversed 
will cause the red LED (R) to flash, 
while a pair that is in good condition 
will cause the green LED (G) to flash. 
Of course you will need to connect 
the diode at the other end of the pair 
you are testing. 


Circuit description 


The Cable and Wiring tester works 
just like the manual diode testing 
shown in Fig.1 but it does it automati- 
cally in two phases before it displays 
the result. I will refer to these as phase 
1and phase 2. Fig.2 shows the circuit. 

An oscillator is formed with IC2c, 
one section of a 40106 hex Schmitt 
trigger inverter, a 330kQ resistor anda 
0.22uF capacitor. It produces a square 
wave output with a frequency of about 
20Hz. IC2d, a 100kQ resistor and a 
0.1uF capacitor form a delay circuit. 
The output at pin 10 of IC2d is a 
delayed and inverted replica of the 
output from IC2c. 

The reason for the delay circuit is to 
separate the sample and display pulses 
from the unstable periods when the 
analog switches are swapping the po- 


al ? EF 


Fig.2: the Cable and Wiring Tester works by alternately applying DC voltage to a cable pair in one direction 
and then the other. The four possible conditions are indicated by the LEDs. 


A A WIRE 


F [ee 


F [stort 


open 


REVERSED 


Fig.1: this series of the diagrams illustrates the method of testing a cable pair 
with a multimeter and a diode connected to the far end. The Cable and Wiring 
Tester runs through these tests automatically. 


larity of the line. The oscillator con- 
trols the overall operation of the tester 
and when its output is low, it is in 
phase 1, and when its output is high, 
it is in phase 2. 


In phase 1, analog switch IC1a con- 
nects wire A of the pair to pin 1 of 
IC2a, while IC1b connects wire B to 
ground. If the pair is good (ie, not 
reversed) and the diode is connected 


CABLE AND WIRING TESTER 
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TESTLEAD 
‘SOCKET 


Je 


Orpen 
BATTERY 


with its cathode to wire A, no current 
will flow through this circuit and pin 
1 of IC2a will be pulled high by the 
4.7kQ resistor. If the pair is short cir- 
cuit or the diode is connected in re- 
verse, current will flow and pin 1 of 
IC2a will be pulled to ground. 

Assuming that all is well, pin 2 of 
IC2a will be low. IC2f, a 33kQ resistor 
and a 0.1uF capacitor form a mono- 
stable which produces a narrow nega- 
tive pulse when the output of IC2d 
goes high, which is only within phase 
1, The negative pulse from IC2f closes 
analog switch ICic and charges the 
0.22uF “memory” capacitor connected 
to pin 12 of IC1c to the voltage present 
at pin 2 of IC2a. 

When the pulse ends, the gate opens 
but the charge on the capacitor re- 
mains as the only discharge path is 
via the very high input impedance of 
inverter IC2b. The high output of IC2b 
is applied directly to the B input of 
the 4028 BCD-to-decimal decoder IC3. 

During phase 2 the states of IC1a & 
IC1b are reversed and wire A is con- 
nected to ground while wire B is con- 
nected to pin 1 of IC2a. With a good 
pair, current will flow through the 
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Fig.3 (left): the component layout for 
the PC board. Take care to ensure that 
all polarised parts are correctly 
orientated. 


Fig.4 (below): this is the actual size 
artwork for the PC board. 


600441971 
e o 


circuit and pin 1 of IC2a will be pulled 
to ground. The output (pin 2) of IC2a 
is connected directly to the A input of 
IC3. IC2e, a 0.1uF capacitor and a 
100kQ resistor form a monostable 
which produces a positive-going pulse 
when the output of IC2d goes low, 
which is only during phase 2. 

This pulse is applied to the C input 
of IC3 and effectively becomes an en- 
able input, as with this input low none 
of the LEDs can be selected. One of 
the LEDs will be turned on when the 
C input is high, depending on the 
state of the A and B inputs. Note that 
the D input is permanently connected 
to ground. With a good pair, both A 
and B will be high. The LEDs are only 
turned on for the period of the pulse 
from IC2e which has the added ben- 
efit that the current drain from the 
batteries is less than if a LED was on 
constantly. 

In summary, the result of phase 1 is 
stored in the memory capacitor until 
the result of phase 2 is available, at 
which point they are both applied to 
the decoder and the respective LED is 
turned on. 

Since high voltages could be present 


on the wires being tested, most likely 
in the form of static charges, each 
input is protected with a series 680 
resistor and a 9.1V zener diode, A 
.001uF capacitor is also connected 
between the two inputs to shunt any 
RF signals that might otherwise be 
picked up by the wires under test. 

The tester operates from a standard 
9V battery which should last quite a 
long time. Note that the Test switch is 
also the power switch and is con- 
nected in the negative supply lead 
instead of the positive supply lead as 
is normal practice. This was done sim- 
ply because it made the PC board lay- 
out easier. 


Construction 


The Cable and Wiring Tester is 
mounted ina small plastic case witha 
row of four LEDs and a pushbutton on 
top. At one end is a 3.5mm jack socket 
to enable connection toa pair of wires. 
Pressing the button flashes one of the 
four LEDs depending in the test con- 
dition: Open (Orange); Short (Yellow); 
Reversed (Red); and Good (green). 

All the components apart from the 
test socket are mounted on a single- 
sided PC board. Fig.3 shows the wir- 
ing diagram. Begin construction by 
soldering in the five tinned copper 
wire links, ensuring that they are 
straight and lay flat on the board. Fol- 
low this with the resistors, the zener 
diodes and the PC stakes. 

Next, solder in the capacitors, re- 
membering that the 22uF capacitor is 
polarised and must be inserted the 
right way. The integrated circuits can 
be installed next, ensuring that they 
are in the correct way. These are CMOS 
types and can be destroyed by static 
electricity, so earth yourself and take 
care not to handle them too much. 

The LEDs are installed with the top 
ofeach LED 25mm above the PC board. 
They should protrude slightly from 
the lid of the case when it is fitted. 
Similarly, the pushbutton switch is 
installed in a vertical position by sol- 
dering its tags to two PC stakes. Again, 
the switch should be at the correct 
height with the case closed. 

Install the PC board in the bottom 
case half with four self-tapping screws. 
If you find it won’t sit properly, you 
can lightly file the edge of the board or 
cut out the small plastic tabs inside 
the edge of the case. Drill a hole in the 
centre of the top endplate and mount 
the 3.5mm test socket. Place the two 


The four LEDs and the pushbutton switch are stood off the board so that they protrude through the lid of the case. 


Parts List 


end plates in the slots on the bottom 
half of the case. The bottom half has 
four holes for the case mounting 
screws while the top half has threaded 
brass inserts. 

Solder two wires from the socket to 
the PC stakes on the PC board. Now 
solder in the battery clip and trim the 
length of the wires so that they sit 
neatly with the battery positioned as 
shown in the photographs. You may 
find it necessary to cut off some of the 
plastic tabs on the inside of the top 
half to clear the battery clip when the 
two halves are screwed together. Drill 
the four holes for the LEDs and for the 
test switch in the top half of the case. 
The positions for these can be quite 
easily found by firstly making meas- 
urements with a ruler and then mark- 
ing with a pencil before drilling. 

The test lead is made from a short 
length of figure-8 cable. The type used 
in the prototype was coloured red and 
black. I soldered the red A wire to the 
centre pin of the 3.5mm plug and the 


1 PC board, code 04411971, 51 x 
88mm 

1 plastic case, 120 x 60 x 30mm 

1 3.5mm mono phono socket 

1 3.5mm mono phono plug 

2 small black alligator clips 

2 small red alligator clips 

1 normally open pushbutton switch 

6 PC stakes 

1 9 volt battery clip 

4 No. 4 x 6mm self-tapper screws 


Semiconductors 

1 4053 triple analog selector (IC1) 

1 40106 or 74C14 hex Schmitt 
trigger (IC2) 

1 4028 BCD-to-decimal decoder 
(IC3) 

29.1V 1W zener diodes 
(ZD1,ZD2) 

1 1N4004 diode (remote test 
diode) 


1 5mm red LED (LED1) 
1 5mm yellow LED (LED2) 
1 5mm orange LED (LED3) 
1 5mm green LED (LED4) 


Capacitors 

1 22uF 16VW electrolytic 
2 0.22uF MKT polyester 
3 0.1uF MKT polyester 

1 .01uF MKT polyester 

1 .001uF MKT polyester 


Resistors (0.25W, 1%) 


1 330kQ. 14.7kQ. 
2 100kQ 6 6802 
1 33kQ 


Miscellaneous 


Tinned copper wire, hookup wire, 


figure-8 cable, small piece of 
scrap stripboard, heatshrink 
tubing 


Resistor Colour Codes 


a No. Value 
m] 1 330kQ 
a 2 100kQ 
a 1 33kQ 
a 1 4.7KQ 
Q 6 68092 


4-Band Code (1%) 

orange orange yellow brown 
brown black yellow brown 
orange orange orange brown 
yellow violet red brown 

blue grey brown brown 


5-Band Code (1%) 

orange orange black orange brown 
brown black black orange brown 
orange orange black red brown 
yellow violet black brown brown 
blue grey black black brown 
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Another view of the prototype Cable & Wiring Tester. Power comes from an 


internal 9V battery. 


black B wire to the ground pin. To 
finish the lead, solder a red alligator 
clip to the red wire and a black alliga- 
tor clip to the black wire. 

The diode assembly can be made 
next. It simply comprises a diode sol- 
dered to a length of figure-8 cable as 
before. Its anode is soldered to the 
black wire and the cathode to the red 
wire. I used a scrap piece of strip 
board to give the assembly some me- 
chanical strength and then covered it 
with heatshrink sleeving to prevent 
accidental shorting. The red alligator 
clip is soldered to the red wire and the 
black alligator clip to the black wire. 
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Finally, fit a good 9V battery into the 
case. 


Testing 

With the assembly complete, press 
the test switch briefly and check that 
the “O” LED flashes at about 20Hz. If 
it does, you can proceed with the rest 
of the testing. If it doesn’t work, have 
a good look at the assembly again and 
check it for construction errors. 

Plug the test lead into the socket 
and connect the two alligator clips 
together. Press the Test button and 
check that the “S” LED flashes to indi- 
cate that the wires are shorted together. 


Now clip the tester leads to the diode 
leads, with the red A wire clips con- 
nected together and the black B wire 
clips connected together. Press the Test 
button and verify that the “G” LED 
flashes. 

Now reverse the connection to the 
diode leads, press the Test button and 
check that the “R” LED flashes. Once 
you are happy with the testing, screw 
the case together with the four screws 
supplied, checking that the drilled 
holes line up with the LEDs and switch 
without placing stress on them. 


Using the tester 


The basic operation of the tester 
should be quite apparent. Simply con- 
nect the diode to the remote end with 
the red clip connected to the A wire, 
the tester to the local end with the red 
clip connected to the A wire, press 
the Test button and monitor the LEDs. 


Multiple wire cables 

So far this article has referred to just 
testing a pair of wires, such as those in 
a telephone cable or.Local Area Net- 
work (LAN) cabling. However, the 
tester can be used to test cables with 
multiple wires even if they are not 
paired. 

The simplest way is to select one of 
the wires as a common A wire and 
then progress through the other wires 
as a second B wire. If you are working 
on cable that has, for example three 
pairs, you might construct a multiple 
diode lead with three diodes and six 
leads so that you could check all the 
pairs at one time. 

Some cabling systems use a special 
socket to terminate a multiple pair 
cable. An example of this is an RJ45 
socket used in modern building ca- 
bling where four pairs provide com- 
puter and telephone connections at 
one socket. A plug could be adapted 
to hold four diodes and plugged into 
the remote socket while the tester 
could be plugged into a mating socket 
at the local end. 

Aswitch would need to be incorpo- 
rated in the tester leads to select the 
pair to be tested. Finally the tester can 
be used as a general continuity tester 
to test diodes, speakers, audio/video 
cables, etc. The tester will indicate a 
short circuit with about 2kQ or less 
placed across the test leads but this 
will vary from unit to unit and is 
dependent mainly on the character- 
istics of the ICs used. sc 


Prices valid until 
November 30th. 3 


Fuorto PERSONAL ALARM G3) 


This personal alarm is small in size and can be used in different ways. To activate alarm 
FLUORESCENT LAMPS [ATAUT simply pull the pin and it sounds this ear piercing, almost unbearable scream which will 
Its a common known fact that Sse attract attention. The pin is attached to a lanyard with a plastic clip on the end which 


compact fluorescent lamps use less powertogive can be attached to keys, or belt loop etc. 
the same lighting as normal lamps. We have2new handbag, with the lanyard around the 
lights available. These are ideal for SOEEAREF an alarm sounding in the bag! Sure to cat 
AYCI caravans, boats, cars, bush NOVEMBER beltclip so it can be clipped to pants on a belt etc. 
AMAR houses etc. Size is 55(W) x 67(H) x 20(D)mm. and colour is black. Cat, LA-5180 


i)? Ow CABIN LIGHT 


JAVU This uses a 2 pin PL9 watt tube, which is about 
) equal to a 60 
watt globe. 

Thereisalsoas A 

watt courtesy 


light included, Hert old 
Which can be J Pocke Torch. 


Used to give a small amount of light - (to see © 
Steps etc). An electronic ballast is used, Small suits our mi 
guaranteeing low current consumption, and itis | Large suits our normal size toggle switches: 
protected against incorrect battery connection. A3 |SMALL Gat, ST-0590 
position rocker switch is used - centre is off, ane ae 

Way turns the courtesy light on, and the other way  SANGEGats'ST-0592 


This unit is gas fillable, =A 
cheaper than using a cigarette 
lighter. It's much cheaper í 

operate and holds much more gas 
than a lighter. It has piezo ignition 
and will ignite in the wind. It has a 


tums the compact fluro tube on. This lamp gives 
out an amazing amount of light when compared to 
the tubes which are only 125mm long. Current 
onsumption is about 1 amp. Size is 282(L) x 81(H) 


%38(D)mm. Cat, ST-3010 $32.95 


flame adjuster and an on/off switch, 
and is really easy to fill with gas. 
Height is 110mm. Use Jaycar gas 
(NA-1020 $5.95) í Inly $7 
Cat. TS-1682 way er 


Replacement Tube 


Cat. s-3011 $6.95 | 
2D 16W SQUARE LIGHT 


This unit uses the 
Compact fluro tube 


SELF AMALGAMATING ws 
ADHESIVE TAPE, i 


This tape is an adhesive w 
synthetic rubber and resin € 
based tape that “cures” to a 


called 2D, which is single mass once it is taped. NE 
rated at 16 watts, Its ideal for sealing, NT es 
which would be waterproofing and NEW NIG 
roughly equal to insulating. Roll size is 20mm wide x 5mtrs. long. — NIG 
an 80 watt globe. i] Black in colour. y 

It would be ideal to Cat. NM-2825 814.95; 


mount directly over a table, as it has a widēilight 
dispersion, It also has a 3 position switch, with a3 W n 
watt courtesy light included. Can be mounted 3 : ™ e oe 
either surface or recessed mount. Includes an Mini toggle with centre re O laad Mir 
electronic ballast. size is 160 x 160 x 45(D)mm. off and spring return one way and ===; y Ops 


Current drawis 850mA. Cat. ST-3012 ‘on the other way. k E (nEw) P - 
$42.95 Cat. ST-0510 (NEW) Cat. SK-0980 E 3 


X ~ DPDT Small rocker with centre off 
Replacement Tube Mini toggle with x 
2D 16W Cat. ST-3013 E| centre off & spring retum both sides. & spring ratum both sidas: 


Cat. ST-0512 Cat. SK-0987 (NEW) r 


$2 50 


2 CORE MAINS LEAD WITH m 
INLINE SWITCH = 


Consists of a two pin 
240V plug with an 

‘on/off switch in line. 

‘The cable is white and the 

length is 2.8mtrs. Terminates to bare ends. 


Cat. PS-4120 ONLY $7.95 Ñ N 
500 RG-58 C/UN 


available 
Jaycar. The 


We 
=j 


JAY 
we 


iA 


This phone mount is made in Taiwan 
for the American market. It is not an 


'el cheapo’ Ci 
Cat. AR-2220 "Fits any mobil 


7,95 Save $5 


floor/console 


plate (needs drilling). 
Mounting platform 
slides/locks into place 

Hana eee an ra without screws & it tilts 

SS ee Sea eo 180 degrees and swivels 360 degrees by adjusting 


wing nuts. 


Retail 


Taan ete 


‘See 97 Cat. page 
87 for full details. 
Cat. MS-4035 


12-14” MONITOR 
A> anti GLARE KEEP Win 
FILTER 


messy 
Limited quantity. Cat. xc-5150 Cabling 
Was $19.95 


behind 
Now $9.95 
GUY WIRE KIT 


| to install. Spring loaded padded jaws 
hold the phone securely. Flexible 
mounting arm connects to the seat 
bolt without drilling, or to the 


computer or TV? Spiral 
binding is available in 2 sizes, 
and is easily wrapped around 


Another surplus stock purchasel! Mount 
your portable CD in your car. Gripmatic 
positions your CD player firmly at 

your finger tips for easy access 

without hindering use of the passenger 
seat. Features include *Spring loaded 
padded jaws to hold CD player firmly in place 
without fastener tapes +Holds players up to 
130mm wide *Anti-vibration suspension 
reduces skipping *Quick release mounting 
platform slides/locks into place without 


‘Tits | E 
screws *Tilts NEV EW 


180° and swivels 

360° by adjusting wing nuts 

*Mounting arm connects to seat bolt without 
drilling, or to floor base or console with base plate 
provided. Made in Taiwan! Cat. AR-1770 
Retail Price $69.95 


SUPER Jaycar Price $39.95 
LARGE GREEN DISPLAY 


Number is 57mm high (2.3") and 
housing is 70H x 43W. Common 
anode. 

See 97 Cat. page 154 

for details. 

Cat. ZD-1852 


Was $8.95 
Nov $6.50 
Save $2.45 


hinese piece of crap! 
ile phone and its easy 


with the base 


NEW; 


Cat. YT-6120 
Price $59.95 


ING TIDY! Are If the curly cord 


lead on your 
phone is 
always 
tangled, you 
need this product! It simply 
Plugs into the handpiece, and 
rotates keeping the curly cord 
untangled. Made in USA. A 
quality product. Cat, YT-6075 


buches of cables to keep 


them tidy. Col 
6MM DIA 2. 
7 Cat. HP-1220 
12MM DIA 
Support your TV antenna | Gat: HP=1222 
pole. See 97 Cat. page 166. 
Limited quantity. 
Cat. LT-3250 


Save $5 Was $45 Save $10 meo 
Now $9.95 Now $35 


Limited quantity available. 120ns. 


Cat. 22-8435 Was $3.95 


2 WAY ELECTRONIC 
CROSSOVER 


Brand new model. We've found 

this crossover gives absolutely 

no noise (even with amp 8 

crossover gains at max.) and with 

bass boost on. The crossover did 

not clip before the source signal. ia 

Features; *Remote power terminal ~~ 

block *LED power indicator *Output level controls *Bass boost 
on/off switch *Mono/stereo switch.*Gold plated RCA in/out 
socket *Heavy duty metal case (will be grey in colour) 


camo Oniy $89.95 


WORLD TIME BULK USERS 
CALCULATOR CONTACT 
WATCH nica *\ OUR 
Gish = e WHOLESALE 
1 free zone - DEPARTMENT 
FOR eee 


P Veg. 
a)? at: $522 


Calculator. Cat. XC-0270 


2NS3055 


lour is black 
5 METRE switchable, last number redial. 
compatible, Can be wall mounted. White. 


1.5 METRE 


E TV SOCKET 


Limited quanty available. Not at dealers, 
34 WAY Cat. WM-4506 


Was $3.95mt. 


Limited 
quantity. 
White. 

Pal 

sockets. 

Gat. LT-3024 
Was $3.95 


Na 


40 WAY cat. WM-4507 
5 Was $4.75mt. 
Putting this in line (low level) with a 
standard car amplifier will give you an 
‘adjustable low frequency output for 
your sub woofer. Features Include: 
“Adjustable level control. *Gold plated 


RCA input/outputs. *Noise suppression PY 
inductor built in. 


NEW KEYSWITCHES 


WE'VE MADE A SURPLUS DEAL 
OF 2 KEYSWITCHES, NEW TY 


This is a standard 
*Size 65(W) x 90(D) x 27(H)mm. 


Cat. aa-0475 Only $292.9. 
supplied. 19mm mo 
Key removeable from both 
positions. Gat SM-1033 Size is 11 x 2x 11mm. Ideal for under 


Only $6.95ea capet Notavailabie at eters ea 
1134") was $4.95 metre 
= # 5 pai SINGLE SCREENED AUDIO CABLE 


This is the same 
describe 


that the OD 
this switch is to say its like a car Gi 
ignition switch, Tum the key to 


Now netre z 
$40.00/100m Ro! 


BUY 10 LESS 10% 


both N/O and N/G available, and 
can be used simultaneously. 
Cat. SM-1034 


Only = 95ea 


ips 
wed 


Cat. PP-4001 


$2.95 


Cat. PS-4050 


$7.25 


Cat, PS-4052 


S1195 


RIGHT 
Gat. PP-4035 
LEFT 


JAYG Gat PP-4o36 
$2.956a 
iN osea” i 


3.5m Long Cat. PS-4125 


$5.95 55MLONG cat PS-4130 Zs 95 


| cat rs400 $6.95 


Cat. MS-4045 


$13.95 


Each socket is 
individually switched, and there is an inbuilt 


circuit breaker. $39.90| - 


Cat. MS-4050 


Inline cord switch for 2 and 3 core cable up to 
10A. Switches both active and neutral wires. 


Suitable for AC mains only. $11.50 


Cat. PS-4075 


complete freedom 
p to 30 metres away. Jaycars' , 
saves big SS over others’ selling p 
Headphones includes a volume contr 
ear. Includes mains adaptor to run fro 
‘AAA batteries required. Energiser bat 
Pair Cat. SB-2380, 


ring to a moisture out. Total 
length 112mm. Accepts 5AG fuses. 40A rated. 
BAG Cat. SZ-2066 
4AGCat. SZ-2068 


Were $9.95 each 


UHF/VHF 
SEPARATOR 


@ Allows you to mix 
together, or 
separate a VHF 

and UHF signal. 
Limited quantity. 
Not at dealers. 


Cat. LT-3028 Was $5.95 
Now $2.95 


ee 


Cat. PS-4055 


$7.95 


ee l4-SO 


Another surplus bar 

removed from new equipment, 

Input is 240V or 420V via an 

IEC socket. Outputs are 

via 9 pin launcher 

headers. There 

is even a 2 way 

launcher for a 

cooling fan. Output 

voltages are: +3 x +5 volte @ 10 amps total «1 x 
+12 volts @ 2.5 amps total #1 x -12 volts @ 1.5 
amps total *1 x +24 volts @ 160mA total. 
Supplied with performance spec. Board size 
287.) x 128Wmm. Limited quantity available, 


Cat. MP-3045 

s Now $29.95 
2 CHANNEL OTE CONTROL 
SWITCH - TT MOMENTARY 


Cat. PS-4057 


$12.95 
= i 


With small plate 
and switch Cat. PS-4082 
With large plate and 

Switch Cat. PS-4084 


$16.95 


latching and 
with one 
available, 


With one 


Ideal for mounting in a standard switch 
tanara 


«| piate cat Pss $10.95 


Extra transmitters 
Cat. LR-8827 


$19.95ea 


Length 1mtr. 
Cat. PL-0951 
Cat. PS-4065 


$5.95 


Length 1mtr. 
Cat. PL-0954 


The current stock we have is not quite ~ Length mt 
up to full 4G and 8G specs. Its slightly Cat. PL-0952 
smaller, but will still do the job perfectly 
in 99% of installations. Your SCSI-2 HA 
chance to save !! Length 1mtr. 
CABLE Cat. PL-0953 
Normally 9s mt. / $220 100mt. roll. ys 

Now $1.95 mt. / $170 100 mt. roll. Engt mte. 


RED Cat. WH-3060 AS Cat. PL-0955 
BLACK Gn WH-3062 

; BLE  sesi-3 Hi 
Normally 9 95 mt. /$32550mt. roll Lenath tm. 
Now $5.50 mt. /$225 50 mt. roll, = Pt-0958 


RED Cat. WH-3064 SI-3 HA 
BLACK Cat. WH-3066 Length 1mtr. 
Cat. PL-0957 


Limited quantity. 
See 97 Cat 

page 170 for 

full details. 

Cat. AV-6410 


Was $79.95 
Save $20 


A caT 5 ruas/as «5 LEADS 


7 = 


Ae NOW SAVE 


4M Gat. PL-0770 $8.50 $3.00 jh} 
3M Cat. PL-0772 $12.95 $8.95 $4.00 
5M Cat. PL-0773 $16.95 $11. 95 $5.00 


EMAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 anaren aa roe ONICS 
SEE cs 


AVC UNIVERSAL 
CROSSOVER 


PC BOARDS f 
e BUILD YOUR OWN 
CROSSOVERS 


These brand new 2 
and 3 way crossover 
printed circuit 


used on 4 or 8 ohm speakers, and even with a 


building your own customised crossover that will 
‘Suit just about any speaker system. They can be 
combination of both. They can be wired to give a 
max. of 12dB per octave, or by leaving some 


Cat. AA-2005 
components out, they could be 6dB or a 
‘combination of both. Full instructions on how to 


‘select the various components for different 
crossover frequencies are included, as well as an 
YC attenuation table for tweeters. Inductors & 


‘capacitors are available from Jaycar see 97 Cat P47 i 
JAYCO) 2WAY size: 122x122mm. 3 WAY Size: 140x195mm, BUY This 
JAYC 2WAY PC BOARD Cat. MB-3510 


JAYC Cat. cx-2605 $77.95 ea 


cat.cx.2008 $14.95 ea | 
OK SOLDER STATION 


Buy in November at $199 and receive tree 1Kg roll 240V TO TI5V AC STEPDOWN 
of solder worth $24.95. Cat. NS- 2 

Buy nA Get This Free TRANSFORMERS 
ca. (CO 


Allows you to operate American appliances on our 
mains power. Autotransformer construction. See 97 
Cat. page 86 for full details. 


TS-1620 


Cat. nS-3002 $89.95 


Only S190 Nov. 


SAVE ON “MINI WAVE” TIPS Save $10 
Tips for soldering 

‘SMTdevices by hand. They 

have a hollow section in the 

centre to hold solder. Not available at Dealers at 
these prices. Limited quantities. 
TIPS FOR OK SA442 

TIPS FOR HAKKO 926 

TIPS FOR WELLER WTCP 


Were $17.95ea. 


Cat. TS-1640 
Gat. TS-1642 
Cat. TS-1644 


Now $12.95ea. 


KEYRING = 
Cat. ST-3102 


g COMPUTER LEAD |TARGETAMPERRESISTIORN 400 AMP car Baran 


G D9 female to D25 male. 


Cat, PL-0870 SCREWDRIVERS 


Normally $9.95 T25 size Cat. TD-2086 and 
T27 size. Cat. TD-2068 


Nov. $6.95: 


LASER POINTES 


eme Ne ees 


® Length 155mm. 


Wisi) TV HEADPHONES WITH CAR 
~ VOLUME 
CONTROL 


Lightweight headphones 

especially suited to watching TV, 

and not disturbing others around 

you. Has inline volume control for 
_ = left and right speaker, and long 

boards have been designed as a versatile method of 5 mt. cord. Supplied with 

3.5mm stereo plug & adaptor 

to 3.5mm mono plug. Freq 

range 20Hz - 20kHz; Impedance 32 Q; Sensitivity 

96dB at 1kHz; Max input power 100mw 


BATTERY 
DISCHARGE 
PROTECTOR 


Cuts out when the car battery voltage goes below 
11.2V, so you don't get a fiat battery. Connects 
inline with item used, via cigarette lighter plug. 
Max. current 10A. Very limited quantity available. 
Not available at Dealers. Cat, AA-3095 


Was $27.95 Now $20 
9-95 GAR 


= 


BATTERY CHARGER SENSATION CELLULAR 
For November, buy our 8 x AA Fast Charger - At 
the catalogue price of $39.95 and receive free 8 x 
800MA Nicads (Cat. SB-2450) worth $28,001! 


PHONE ANTENNA 


Sellout. Save over normal prices. Not available at 
Get These Free Dealers. See 97 Cat. page 62 for details. 
Cat. DC-4040 


Was $39.95 Save $9.95 
Now $30 


Y MOTORBIKE ALARM 


Remote control. remote start, engine kill, silent _ 
arming plus more, 

See 97 Cat. page 

74 for details. 

Cat. LA-8915 


was $179.50 
soo watt Now. $99.50 
Cat. MF-1096 


Cat. Price CLAMP SETS For details see 97 Cat. P106. 
= | HOBBYF HOBBYG 4 
CLAMP SET CLAMP SET 


eae een 1960 cae 
ary jw 
$10 sted 95 pete 95 i 
a Buy Both For $10 
EARPHONES With CEY \ 


WITS 


These earphones incorporate an 
‘anti-sound leak design and have a 
Separate volume control for left & 
fight speaker. Ideal for portable CD 

, portable stereos, 

8.5mm stereo socket. includes 2 free 

BATTERY CLIPS ‘earpads. Frequency range 12Hz - anc; Impedanca [i 
The largest 320; Max input power 40mW; Cord length 1.2 mts; 
Clipe! Plug 3.5mm gold stereo. 
Ideal f 
AW an Cat, AA-2017 SG. 95 


VOLUMECONTROL  @ 
Or other audio equipment. Using a 
300W and 


mero Stier «Sad RODE “ MIC CABLE 


RSS a core hi- quality mic cable. Sellout price. Limited 


Sold in a pair 1 Red / 1 Black. quantity. Not 
MINI TOWER Cat uivsoss 


CASE 
Includes 
200W PSU. 
See 97 Cat. 
P161 for 
(Gat. ZD-1704 details. 


Was $4.95 
B Nov. $2.95 . 


7 Green. 3 Red LEDS Cat. ZD-1708 
Was $5.95 Novi sa: 95 


Cat. XC-4635 ~ 
Was $89.95 


Nov. $74.95 


available from 
Dealers. 
Was $9.95 pr B ie-1828 


Nov. S6.95 pr Was $2.95 metre 
Save $3 Nov. $2 metre 


POCKET SHIFTER MULTITOOL 
Includes *Shifter with 18mm jaw opening *Phillips head 
screw driver *Slotted screwdriver *File *Canopener 
*Bottle opener Knife *Supplied with holder 

and belt clip *Made in Taiwan. 

Cat. TH-1905 Was $19.95 NOW HALF PRICE 
November $I o 


mer Oro AommmetOAD Cl Los 
MRSA ELEGIRONI ARE 


JAYI 


J 
J 


oa Cat.Al-5525 


Ne 
Baye 


A 


SOUND/LUGGAGE/SAFETY BELT 


Another surplus stock purchase! This is a really 
hice quality neoprene carry belt. It’s designed for a 
Walkman but is ideal as 

a safety pouch, like 

you see all the 

tourists wearing. 

It has one main 


TV SOCKET 


Cat. LT-3042 Was $2.95 


ance while you exercise. — 
Page 178 for full details. 


SINGLE F59 


Accepts F59 plug both sides of socket. 


Simply attach 
soundvisor n 
with its elastic straps to your car's sunvisor. Ultra 
soft cotton pockets firmly hold and protect 6 CD's. 
There is also 2 pen holders, a mesh pouch for 
‘sunglasses and zippered map compartment are 
luded for added convenience. Just 
your visor to retrieve or replace a CD. 
put CD's out of sight. Fits all car visors, 
Now $1.50 Saaana 150(H)mm. Cat. AR-1780 


Price $19.95 


| OPEN AN ACCOUNT WITH JAYCAR | At ¢Jayenr Only $14.95 


Limited quantity. 57 pages. 
Cat. BB-7014 


Was $5.95 
Save $2 


pages. Limited quantity. 


compartment 
(size about 
130H approx.) 
There is a very 
Cigarette lighter, keys or folded notes, and two 
thers which are designed to hold AA batteries, 
‘on the big compartment keeps out rain. 
Cat. AR-1790 
Jaycar Price $9.95 oc. cisis, 
N EW JAYCAR FAN adjustable stick 
Si N Cat. XC-0225 
25mm. Specs. Air 
volume soem Was $9.95 
3000rpm. Ball bearing. 
Cat. YX-2518 

MOTORCYCLE 
INTERCOM 
communication =) 
between rider and pillion passenger. 
available at dealers. Cat. Al-5510 Was $29.95 
Now $24.95 save $5 
TO CENTRONICS - PLUG (36 PIN) 2.0M, LONG, 
Gat. PL-0872 pe 

95 Save $7 

TO DIN 

LEAD 

Standard lead as 

cassette decks 

etc. 

Normally 
$4.95 


115W x 50D x 
small compartment which could hold a 
etc, The belt is adjustable, and the oversized flap 
af E Price $24.95 
on swivel base. 
(WE DC 120 x120 x 
e 42dB Speed 
Uninterrupted 2 way 
See 97 Cat. page 177. Limited quantity. Not 
CENTRONICS PLUG ¥ 
Was $19.95 
5 PIN DIN 
used to connect 
Cat. WA-1000 


Cat. Al-5520 
Was $24.95 Save $5 


Learn about microphones, 
speakers, recording, Hi 
pear 

‘ound, 
See 

Cat. BM-2496 

Was $19.95 Save $4 Wasara 


Aa: 


64K DATA STORAGE 
SELLOUT!!! 


See 96 Cat. page 170 
for full details. Not 
available at dealers. 
Cat. QM-7320 


Was $129.50 
Now $50 


Explains resistors, pots, capacitors, diodes, 
transistors, ICs, speakers, microphones, etc. 166 


Cat. BB-7002 Was $11.50 Save $4 whats inside a disk and controller 


Save $5 


DIGITAL TYRE 
PRESSURE GUAGE RIC 


Measures in PSI. Cat. QM-7235 
Cat. Price $19.95 


Nov. $15.95 
Save $4 


Plugs into bottom of phone and 
cigarette lighter. Includes plug-in 
earpiece for private conversation 


BOOKS iiw, 
Aste Bang 


How to build 25 simple and inexpensive Amateur Band 
antennas. 63 pages. Limited quantity. 
Cat.BB-7019 Was $5.95 Save $2 


Explains how to get those unused 
ports back to work. See 97 Cat. 
page 188 for details. 

Cat. BB-7051 


i 


cards. 107 pages. 
Cat. BM-2492 


Was $16.95 Save $4.95 


stock you need to clear contact us on 
Ph: 02 9743 5222 Fax: 02 9743 2066 


D 


MINI TOGGLE = 


have 6 wires instead of the 


Best price in town? 74min, Zp 

680mB, Gat. XG-4710 © 8K brand pas og 

~ = ‘suited for office situations Í s Cat. YT-6016 Was $15.9 
ba 7108. SPOT Contre oft, here otter People me Save $6 
Bete Sever ac way conversation, or metres Cat. yT-6018 Was $18.95 
- could be used on two 
teed way radios in vehicles Save $7 
Were $1 each ‘See 97 Cat. page 52 for full details. tres Cat. yT-6019 Was $22.95 
Cat. AA-2018 p 

Nov. 50c. or M20" 95 Nov $14.95 Save $8 


10 for $4.00 


See 97 Cat. page 190 for full details. 
VOLUME 1 (ONLY 55 AVAILABLE) BM-248% 


WAS $24.95 Is 
COST MIDI -s VOLUME 2 (ONLY 108 AVAILABLE) BM-2482 
BREAKOUT o Ue WAS $24.95 p 


E a ak a 


BOX KIT € JED l T 
See 97 Cat. page 10. . CAT. WAS 
Limited quantity. s 


Cat. KA-1756 CS-2580 169.50ea 100ea 

Was $13.95 Save 3.95 CS-2570 489,00pr 300pr 

al 1 CS-2572 239.00pr_ 150pr 

Sellout $10 CW-2115 199.50ea 120ea 
LLOUT TES r TTT JV80 8" Cabinet CS-2540 199.00ea 690a 


JV110 10" Woofer M26 CS-2118 229.50ea 140ea 
JV110 Cabinet less Baffle CS-2552 149.00ea 90ea 


Baffle CS-2256 30.00ea 19ea NICS 
CW-2111 27.95ea 18ea 
80 Re/Sponse woofer CW-2143 16950ea 109.50ea pilCS 
Pot plant speaker CE-2305 99.00ea 69ea 
Rock speaker CE-2300 99.00ea 69.00ea 
Vifa D2 CT-2022 59.50ea 39.50ea 


CW-2103. 89.50ea 


da 


NEW SEMICONDUCTOR 
MUR 1560 FAST 

RECOVERY DIODE 
As required to increase 
current capacity of 

KC-5225 10A DC 
speed control kit 
Cat. ZR-1030 


TE 


[VIDEO ENHANCER AND | 
STABILISER reren ea nov. 97. 


| improve the quality of images from poor quality i 
| video tapes, and reduce degradation when you are doorbell, the video monitor 


making copies. Also includes circuitry which can give more stable viewing of automatically tums on, and you 
| video signals, by stripping out “piggyback” information like vertical - interval test J San see who is at the door. You 


See who is at your front door 
before opening it! You simply 
can't be too careful these days. | 
When a visitor presses the 


signals and teletext data. The Jaycar kit includes box, punched & silk screened nab iE en hid Rent e 
w their 
panels, transformer and all specified paris. Cat. KA-178 $SGQ. QE] poaemiaskthem thor | 


LINE CARRIER LINK EW! 
[Refer EA Nov 97 This kit simply controls mains 
loperated devices through 240V mains outlets without 
for home automaton Kit Incuudes al quaty 
electronic components, PCB, box with silk 


Screened front panel. $69.95 


[Cat. KA-1799 


front door. With the optional door 
release, you can remotely open the 
front door, and let the visitor in if you 
wish. The camera has IR LEDs for night illumination, and comes with 
installation hardware for flush or surface mounting. Supplied with clear 
instructions can easily be mounted by the family handy person, One 
year warranty. 

DOOR RELEASE TO SUIT $34.95 Cat. QC-3415 


Cat. QC-3410 


FREECALL FOR PHONE ORDERS 1800 022 888 


20 WATT LARGE SIZE KIT 


y ‘ bad . Includes *20W lamp - "i 
JAYI 98 5imm dia. *Downlight 
y z n serice z — holder (white) *Mains 
i 2 SS tformer, power lead 


See June dd = Cat. sL-2750 Save $6.90 
full details. Be quick, very 


small quantities available. A111 = Normally 534.85 Kit Only $27.95\\\) 
He ads SUPPI "= 50 WATT LARGE SIZE KIT 
Cat. XM-3000 | cat. XM-3010 ý 5 Includes *50W lamp - 51mm dia. ‘Downlight holder 
f Was $595 Was $995 COMPU ST co (white) tas eet covet ae 
JAYG then $395 | Then $795 TER DU: VERS SELLOUT cat st-2752 Save $6.90 Normally 534. 85) 


Protect your computer e puipment trom dust. Kit Only 8527.95 
så 20 WATT SMALL SIZE KIT 
now $3. 00 des 20W lamp 


- *35mm dia a ia 
“Downlight 
now $4.95 holder (white) 
“Mains 


was $7.50 now $4.50 imnstormer, power leaa 
C: Cat. SL-2755 
cat:xc-s1a5 o onn Was $4.95 now $2.95 Save 56.90 Normally $34.85 


catxcsiad was $4.50 now $2.00 Kit Only S27. os 
aa was $2.95 now $1.95 SHOF 
was $3.95 now $2.5 Oat rts 


Short Circuits 
CSak r SWITCH $44 wrath ou 
E r about 
18 WRMS/channel K a= 
into 4f load. Siro 1A) 8 f eer 


Cat. AA-0415 


$32'’ 


tT 


all the sees. There is no soldering required 
and all components are mounted on Seton with springs. Some projects are: 


NEW KIT FROM JAYCAR *Shor creuit tester “Police siren Sound eft Light chaser “Solr powered 


radio *Ampifier *Buzzboard & more. ty 
TAyc, HEAVY DUTY 10A 240VAC MOTOR $ snort circuri BOOK & PROJECT xir “Used In Schools 
gale SPEED CONTROL KIT C NEW Yi 


REFER: SILICON CHIP NOVEMBER, 1997 
Using switchmode power supply techniques, this is 

an outstanding controller that will give you smooth g 
control from zero to full speed. Use it to control 

drills, lawn edgers, routers, circular saws and other appliances 
with brush type motors. Kit includes dust proof case, PCB, silk- 
Screened front panel all specified electronic components. 


Cat, 235 


500W POWER AMPLIFIER MODULE KIT 
REFER: SILICON CHIP AUG, SEPT, OCT 97 

Kit includes PCB plus all electronic components. 
Transformer MT-2190 $169.00, pre-tapped 

Z heatsinks (2 required) HH-8555 $42.50 all 


! available separately. 10,000uF CAPACITORS. Microtac Cat. HC-6920 
Note that the ripple current rating of our capacitors is Motorola 8200,8400 Cat. HC-6922 : x 


. storie 

` not. Some people it seems, appear to get 

headaches from continual mobile phone use. ts 
‘Jaycar has sourced a range of genuine leather mobile Nua 
‘phone cases to suit most popular models. So what? 

Well these cases have a special lead - yes lead - insert 

‘sewn into the lining of the leather case. This lead runs 

right across the earpiece (where your head is closest to 

J the ‘phone) and right around the base of the antenna 

| where RF radiation is generally the greatest. If you are WI | 


worried about the potential hazard from mobile ‘phone 


radiation why not try one? At $29.95 it costs no more 


than a standard quality leather case anyway. 


J 8.1A. Some suppliers have only 5.0 capacitors. Motorola Flare Cat. HC-6924 
Normally $39.95 ea. Buy the 8 together for only $35.95 ea, saving $32 Cat. RU-6712, Motorola 8500,8700 Cat. HC-6926 BE 


ecu $219.00 Nokia 2110 Cat. HC-6930 


= Nokia 1610 Cat. HC-6932 shield shown opened. Ñ} 
, TV COLOUR PATTERN GENERATOR KIT Nokia 8110 Cat. HC-6934 Shield is simply i 
REFER: SILICON CHIP JUNE JULY, 1997 Nokia 3110 Cat. HC-6936 wrapped around the Kic 


ite 
7 Generate colour bars and pattems or customise your| janan SINET jaiii 


own using low cost software available from the 
magazine. Supplied with PCB, pre-programmed 
EPROM, case, panels and all components. 


W cat, kc-5224 $149.50 
y REMOTE POWER UP KIT FOR PC'S 


i 490(L) x 1000W) x 80(Hjmm 
REFER: EA JUNE, 1997 h 
Switch your PC and other appliances over Gat. HB-6038 Was $12.95|PA 
the phone line. Case, PCB and components | * 260(L) x 1800W) x 65(H)mim 
included. z : Cat. HB-5984 


: 49. p UMINOM FRONTAEAR Panes |Was $20.95 
— = 3 aE Was $1495 |NOW $13.95 
m EN tn. 


OM Now 59,95 save $5_[Save $7 


J 
JA 
J 


G 


n 
hye 


“K” TYPE 
THERMOCOUPLE $ 
BARGAIN 


Our suppliers sent us a 
shipment of these DMM 
temperature thermocouples 
without probe. Cat. QM-1283 
Grab a spare Normally 
$12.95 (with probe) 


THESE AREONLY 
$5EA 


Most home burglar alarms have a 
siren and flashing strobe mounted in a metal box 
on the verandah, or under the front eaves. Burglars 
casing the street easily know who has an alarm, 
and who doesn't. Now you can make your home 
look alarmed with our new kit for a very low price. 


SIREN COVER $29.95 _ 
STROBE $19.95 
3 ALARM STICKERS $ 6.00 
NORMALLY 

Cat, LA-5130 


Ney 


Made from black vinyl, and 
lined inside. It has 2 
compartments. 175 x 95 to 
hold the multimeter and 
175 x 23 for the leads. 
Divider can be removed 
Cat. QM-1365 


Save $3.95 
Was $8.95 


- include a deflection coefficient of Smv/div to 20V/div in 12 
`|. calibrated steps. It also gives algebraic ADD, SUBTRACT, 
g i © @ INVERT & X-Y modes, The time base range is from 0.5psec/div. 
to 0.2 sec/div in 18 calibrated steps. A continously variable. 
oe er) 


uncalibrated control between the steps, along with X5 expansion 
a l 7E a | extends the fastest sweep speed to 40nS/alv approx. Variable 
U sa aa u hold/off, in addition to multimode triggering, provides versatile 


triggering up to 40Mhz. 


SUPPLIED WITH 2 PROBES. Cat. QC-1900 


W 


ENE MAIL ORDER - FREECALL FOR PHONE ORDERS 18 
— u 


VIFA 2 WAY CROSSOVERS 


Another surplus stock purchase. These have - 
been designed for some old style Vifa kits. The 
SAX50 suited a5” Vifa woofer and a D19 tweeter, & the £ 
‘SAX70 suited a Vifa 8" paper cone and D19 tweeter. The 
crossovers are mounted on a nice rear terminal which we 
sell for $5.25 alone. Both handle about 40 WRMS. 
Supplied with freq graph & schematic diagram. 
Limited quantity available. 

Bj SAX50 CROSSOVER FREQUENCY 3 KHZ cat. cx-2600 


SAX70 CROSSOVER FREQUENCY 4 KHZ Cat. Cx-2608 
Only $14.95ea 


FULL HOUSE PONER DAIVER BITSET, Ni 
RAVER MA e 


consists of 32, ofthe 
driver bits that you don't normally see. You don't get any 

slotted, Phillips or Posidrive bits. You do get: «4 x Tri - wing, 

size 1, 2, 3, and 4 +9 x Torx (tamperproof), size T8, T10, T15, T20, T25, 

T27, T30 and T35 +4 x Pin drive (snake), size 4, 6, 8 and10.*6xIn- “7 WCS 
Hex (allen), "metric, size 2, 2.5, 3, 4, 5 and 6 +6 x In - Hex (allen), “imperial 

size 5/64", 3/32", 7/64”, 1/8", 9/64" and 5/32" «3 x Torque Set, size 8, 9 and 

10. With this you get a hex driver with magnetic retainer, all in a nifty plasticy 

- rubber holder that is smaller than a deck of cards! (67 x 45 x 30mm). you 

will never get stopped by a wacko screw ever again! SAVE $10 


Now Only $19.95 


Cat. TD-2035 


Plug it into computer games, stereos etc, then put the 
back pack on and feel all the low frequency sounds. 
See previous ads for full details. cat.xc-1000 NICS 
save 


CS 
meh ween Sas Ss | 


25 MHZ DUAL TRACE CRO 


Brand new model with 5" screen and suited 
to a wide range of applications. Features 


ler heads need to be kept clean. You 
an look after your valuable camera with this kit. 
of: *Head clean tape * Head 
ing fluid *Lens cleaning fluid »Blower brus 
sheets lintless cleaning sheets, Distress 
purchase. Normal retail price is 


NEWSA SAE] 


of stock you 


marketable quantities 
EAI Cicer ORAON Rasy O aR Gone cae 02 9743 5222 Fox: 02 9743 2066 


HEAD OFFICE 


8-10 LEEDS ST RHODES 2138 


PHONE: (02) 9743 5222 


FAX: (02) 9743 2066 


POST & PACKING $10 to $24.99=$4.00 $25 to $49.99=$5 $50 to $99.99=$7 


BURANDA QLD 


CANBERRA ACT 


COBURG VIC 


HOBART TAS 


a aere WHOLESALE 


MAIL ORDERS FREE POST To: 
$743 5222| Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
ERS: 1000 820 168) NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
FREEFAX. 1800 810 137| ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 
‘AUST (up to 20kg) $14.00 
ER $101 
SYDNEY CITY 


GORE HILL 


PENRITH 


NEWCASTLE +3 


NEW ZEALAND + 


ORDER FORM 


BACK ISSUES 
MONTH YEAR MONTH YEAR PRICE EACH (includes p&p) TOTAL 
Australia (by retum mail) SA7; NZ & PNG (airmail) SA7; 
Overseas (airmail) $A10. 
Note: Nov 87-Aug 88; Oct 88-Mar 89; Jun 89; Aug 89; May 
90; Aug 91; Feb 92; Sept 92 & Nov-Dec 92 are sold out. 
All other issues are currently in stock. $A 
BINDERS 
Please send me ___ SILICON CHIP binder(s) at 
$A14.95 each (includes postage within Australia). NZ & 
PNG orders please add $A5.00 each for postage. Not 
available elsewhere. $A 
SUBSCRIPTIONS 
A New subscription — month to start Las sme ak Sears g 
ak | GIFT SUBSCRIPTION DETAILS 
T Renewal — Sub. No.. Q Gift subscription I&S 
RATES (please tick one) 2 years (24 issues) 1 year (12 issues) Monito eiai 
Australia E A $A99 T SA54 | Message. | 
Australia with binder(s) A $A123 O $A66 | | 
NZ & PNG (airmail) O$A145 a $A77 | | 
Overseas surface mail Q $A145 Q $A77 | | 
Overseas airmail A $A250 a $A125 | 
* binder with 1-year subscription; 2 binders with 2-year subscription Gift for: 
Name. 
YOUR DETAILS ae eter a 
ress. | 
Your Name. | 
(PLEASE PRINT) 
Address, | State. Postcode. | 
| | 
Postcode. ae se ae 4 
Daytime Phone No.. Total Price SA Signature 
T Cheque/Money Order Bankcard Q Visa Card O Master Card 
Card No. | | peta Card expiiy date min naa 
Phone (02) 9979 5644 Fax (02) 9979 6503 Mail coupon to: 
9am-5pm Mon-Fri. Fax the coupon with your Reply Paid 25 
Please have your credit card credit card details Silicon Chip Publications 
details ready 24 hours 7 days a week PO Box 139, Collaroy 2097 


No postage stamp required in Australia 
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Regulated Su 


BY PICA ALI EHS) 


ply 


For Darkroom Lamps 


Don’t let variations in the mains 
supply ruin your photographic prints. 
This regulated power supply will keep 
the halogen lamp in your enlarger at 
its correct colour temperature. 


Maintaining an enlarger lamp at its 
correct colour temperature is impor- 
tant when doing darkroom work, es- 
pecially if you expect to obtain con- 
sistent results. In particular, the col- 
our temperature of the lamp is critical 
for colour prints, although you can 
often get away with small variations 
for black and white prints. 


54 SILICON CHIP 


Unfortunately, many a darkroom 
session can be made frustrating by 
small variations in the lamp output 
due in turn to variations in the mains 
supply. These variations are quite nor- 
mal and can be due, for example, to 
heaters or air-conditioners cycling on 
and off or to some other cause. 

When this occurs, the lamp output 


changes and this affects both its col- 
our temperature and exposure times. 
To overcome this problem, some read- 
ers have asked us to design a mains 
stabiliser but these are expensive and 
impractical for the hobbyist to con- 
struct. 

This Halogen Lamp Supply will ef- 
fectively do the same job at a fraction 
of the cost. It provides a well-regu- 
lated 12V supply for the halogen lamp 
in the enlarger and varies its output 
by just 2mV for mains input voltages 
ranging from 195VAC to 280VAC. 

The unit is also very easy to oper- 
ate. The front panel carries just a mains 
rocker switch, a power indicator LED 
and a toggle switch to turn the lamp 
on and off. Alternatively, the enlarger 
lamp can be turned on and off via a 
remote switch connected to a termi- 
nal block on the rear panel. 


HALOGEN LAMP SUPPLY 


VIEWED FROM 
BELOW 


Fig.1: the circuit is based on a TL494 PWM controller (IC1). This controls the output voltage by 
varying its output pulse width at pins 9 and 10. 


The circuit (see Fig.1) is basically a 
regulated 12V power supply capable 
of supplying up to 10A. It uses a mains 
transformer to feed a full-wave bridge 
rectifier and this then supplies an un- 
regulated filtered DC voltage to a 
switching regulator circuit. 

In this type of regulator, the output 
switching devices (power Mosfes) are 
either on or off and so their losses are 
quite low. In fact, the bridge rectifier 
gets much hotter than the output de- 
vices. 


Circuit details 


Let’s now take a look at the circuit 
in greater detail. As shown in Fig.1, 
the primary of the transformer is pro- 
tected by a 3A slow-blow fuse which 
has been specified to handle the high 
inrush current. 

The two 18V secondary windings 
of the transformer are connected in 
parallel to provide the required cur- 
rent and these feed the bridge recti- 
fier. This in turn supplies the rectified 


DC to two 4700uF filter capacitors 
which are both needed to cope with 
the high ripple current. They are fol- 
lowed by a 15A fuse which is only 
included to provide output short cir- 
cuit protection. 

The output of the fuse is fed di- 
rectly to one side of the lamp and to 
REG1, a 12V regulator which supplies 
a stable voltage to the rest of the cir- 
cuit. We could probably have omitted 
the regulator as IC1 has its own in- 
built reference but as we are looking 
for a rock steady output, we decided 
to include it. 

The heart of the circuit is IC1, a 
TL494 pulse width modulation (PWM) 
controller. Inside this device is an on- 
board oscillator, a reference regulator, 
two error amplifiers, several com- 
parators and a pair of output driver 
transistors. You can find out more 
about this device by referring to the 
Motor Speed Controller article in the 
June 1997 issue (a block diagram of 
the device was published on page 28). 


In simple terms, the TL494 PWM 
controller operates as follows. Its os- 
cillator runs at 20kHz (as set by the RC 
components on pins 5 & 6) and it 
produces a pulse train at its outputs at 
this frequency. The width of the pulses 
is varied (ie, pulse width modulated) 
and the ratio of the “on” time to the 
“off” time controls the voltage applied 
to the load which in this case is the 
enlarger lamp. 

A fraction of the output voltage is 
fed to one input of one of the error 
amplifiers (pin 2 of A1), while the 
other input (pin 1) is connected to a 
reference voltage. If the output volt- 
age rises slightly, the error amplifier 
senses this change and alters the out- 
put on-off ratio to bring the output 
voltage back to the required level. 

This is done by reducing the “on” 
time at the device outputs (pins 9 & 
10). The converse applies for a falling 
output voltage. 

Pins 9 & 10 of IC1 are simply the 
emitters of the two output transistors, 


NOVEMBER 1997 55 


This close-up view shows the assembled PC board with one Mosfet fitted. Note 
that the board was modified after this photo was taken and some parts shown 


here have been deleted from the final design. 


connected here in parallel. Their col- 
lectors at pins 8 & 11 are connected to 
a +12V supply rail derived from 3- 
terminal regulator REG1. This means 
that the internal transistors operate as 
emitter followers and each time they 
turn on, they pull the bases of Q1 & Q2 
to +12V. 

As a result, the emitters of Q1 & Q2 
which are wired as complementary 
emitter followers, together with the 
gates of Q3 & Q4, swing from OV to 
+12V. This means that the gate drive 
signal is limited to this voltage. 

Q1 and Q2 are included for another 
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reason and that is to rapidly charge 
and discharge the gate capacitances of 
the Mosfets each time they turn on 
and off. This improves the switching 
action of the Mosfets; ie, it speeds up 
their turn-on and turn-off times and 
thereby reduces their power dissipa- 
tion. 

Each time the Mosfets turn on (ie, 
when Q1 & Q2 turn on), current flows 
through them and the lamp to ground. 
The switching regulator (IC1) then acts 
to ensure that the average output volt- 
age applied to the lamp is 12V. 

In order to control the output volt- 


age precisely, the TL494 monitors both 
sides of the lamp. The filtered output 
from the bridge rectifier is monitored 
via 20kQ and 2.2kQ voltage divider 
resistors (R3 & R4), the output of which 
goes to pin 1 of comparator A1. The 
voltage on the other side (at the drains 
of the Mosfets) is sensed via R1 & R2 
(18kQ and 4.7kQ) and the sampled 
voltage fed via a 47kQ resistor to pin 2 
(the other input of comparator A1). 

In addition, a voltage is tapped off 
the +5V reference by VR1 and fed 
through a second 47kQ resistor to pin 
2. This trimpot is used to set the out- 
put voltage. 

To understand how this works, it’s 
important to realise that the voltage 
on pin 2 is always equal to the voltage 
on pin 1, since these two pins are the 
inputs of an op amp. This means that 
if the wiper of VR1 is wound down 
towards OV, the voltage at the junction 
of R1 & R2 must increase so that the 
pin 2 voltage remains the same as the 
voltage on pin 1. 

Conversely, if the wiper of VR1 is 
wound towards +5V, the voltage at the 
junction of R1 & R2 goes down to 
maintain the voltage on pin 2. 

What happens is that the TL494 
varies its output pulse width so that 
its pin 2 voltage matches its pin 1 
voltage. In practice, of course, VR1 is 
set to a fixed value and so the TL494 
maintains a constant average voltage 
on the drains of the Mosfets and thus 
across the lamp. 

Note that the reference voltage for 
pin 1 of IC1 has been derived from the 
unregulated DC supply rail. This has 
been done so that the circuit auto- 
matically compensates for mains volt- 
age variations. If the mains voltage 
varies, then so does the unregulated 
DC supply rail and thus the voltage on 
pin 1. Asa result, the TL494 varies its 
output pulse width to bring the pin 2 
voltage into line and keep the average 
lamp voltage constant. 


Slow start circuit 


Switches S2 (local) and S3 (remote) 
are used to turn the lamp on or off, 
They work in conjunction with a slow 
start circuit which has been included 
to prolong the life of the lamp. 

If both switches are off, the 11F 
capacitor between pins 4 & 14 of IC1 
will be discharged due to the 4.7kQ 
resistor and diode D1. The voltage on 
the inhibit pin (pin 4) will thus be 
equal to the REF voltage on pin 14 


(5V) and there will be no output from 
the TL494. 

Conversely, when one of the switch- 
es is closed, the 14F capacitor charges 
via the 100kQ resistor in parallel with 
D1. During this time, the voltage on 
the inhibit pin gradually falls and the 
output pulse width from the TL494 
steadily increases. This means that 
the lamp voltage rises steadily to 12V, 
thereby providing a soft start. 


Construction 


Most of the parts are accommodated 
on a PC board coded 10107971 and 
measuring 145 x 102mm. Before com- 
mencing the assembly, check the board 
carefully against the published pat- 
tern to ensure that there are no etch- 
ing defects. 

Fig.2 shows where all the parts go. 
No particular order need be followed 
when assembling the board but it’s 
best to start with the smaller parts first 
(resistors, trimpot, diodes and low- 
value capacitors). Table 1 shows the 
resistor colour codes but it’s also a 
good idea to check the resistor values 
on a digital multimeter. 

Take care to ensure that the correct 
transistor is installed at each location 
and that its orientation is correct. We 
used an IC socket for the TL494 but 
this can be considered optional. It too 
must be correctly orientated, as must 
D1 and the electrolytic capacitors. 

PC stakes are used for the external 
connections to the local and remote 
switches and to LED1. Do not use PC 
stakes for the other wiring connec- 
tions though —these points carry heavy 
currents and the leads should be sol- 
dered directly to the PC board. 

Although the circuit diagram (Fig.1) 
shows two Mosfets in parallel, one 
should be sufficient for lamp loads up 
to about 5A (ie, for lamps rated up to 
60W). This Mosfet can be mounted in 


a No. Value 
a 1 1MQ 
a 1 100kQ 
a 2 47kQ 
a 1 20kQ 
a 1 18kQ 
Qa 1 10kQ 
a 2 4.7kQ 
a 2 2.2kQ 
a 3} 1kQ 
a 2 4.72 


rsesotor (Je) 
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Fig.2: take care to ensure that all polarised components are correctly 


orientated when building the PC board. 
for lamp loads up to about 60W. 


either the Q3 or Q4 position and 
should be fitted with a small U-shaped 
heatsink (see photo of prototype). If 
the lamp is rated at more than 60W, 
then the second Mosfet should also be 
installed. 


Table 1: Resistor Colou 


4-Band Code (1%) 

brown black green brown 
brown black yellow brown 
yellow violet orange brown 
red black orange brown 
brown grey orange brown 
brown black orange brown 
yellow violet red brown 
red red red brown 

brown black red brown 
yellow violet gold brown 


|. You can use just one Mosfet 


Note that it will be necessary to 
splay the fins on one of the heatsinks 
slightly, so that the second heatsink 
can be fitted to its Mosfet. Make sure 
that the metal tabs of the Mosfets go 
towards IC1. The metal tab of REG1 


- 5-Band Code (1%) 


brown black black yellow brown 
brown black black orange brown 
yellow violet black red brown 
ted black black red brown 
brown grey black red brown 
brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
brown black black brown brown 
yellow violet black silver brown 
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Fig.3: be sure to use mains-rated cable for all wiring to fuse F1, the mains 


terminal block, 


switch S1 and for the earth connection to S2. LED1 and the 


wiring to it can be omitted if you use a neon-illuminated mains rocker switch. 


faces in the opposite direction. 

Now install the two large 4700uF 
electrolytic capacitors and fit the 
bridge rectifier and the chassis-mount 
fuseholder. These last two items are 
bolted to the PC board using machine 
screws and nuts. Orient the bridge 
rectifier so that its “+” and “-” termi- 
nals are located as shown and note 
that a Powerfin heatsink (normally 
drilled for a TO-3 transistor) goes be- 
tween it and the PC board. 
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Smear heatsink compound over the 
bottom of the bridge rectifier before 
bolting it down. You can use one of 
the existing TO-3 mounting holes, 
which means that the bridge rectifier 
will sit slightly off-centre. 

The PC board assembly can now be 
completed by installing the wiring to 
the fuseholder and to the “+” and “-” 
terminals of the bridge rectifier (BR1). 
Use heavy duty 10A cable for this job. 
We used automotive-style spade con- 


nectors to terminate the leads on the 
bridge rectifier and fuseholder termi- 
nals. 

Two more heavy-duty cables, each 
about 180mm long, should also be 
soldered to points 3 and 4 on the PC 
board. Use a red lead for the point 3 
connection and a black lead to point 4 
(these are the output leads for the 
lamp and are later run to a terminal 
block mounted on the rear panel). 


Drilling the case 

A standard plastic instrument case 
with plastic front and rear panels is 
used to house the circuitry. Fig.3 


shows the layout inside the case. As 
can be seen, the power transformer 
(T1)is mounted on an aluminium base- 
plate and this is secured, along with 
the PC board, to integral standoffs on 
the base of the case using self-tapping 
screws. 

The first step is to mark out and 
drill the necessary holes in the base- 
plate. You will need four mounting 
holes for the case standoffs, a mount- 
ing hole in the rear lefthand corner to 
secure the earth solder lugs, and a 
mounting hole in the centre to take 
the power transformer bolt. 

The hole locations for the standoffs 
can be easily marked out by first mark- 
ing the tops of the standoffs with a felt 
pen and then carefully pressing the 
aluminium plate onto them. This 
done, the holes can all be centre 
punched and drilled to 3mm. 

By the way, the aluminium base- 
plate allows the mains wiring and the 
circuit to be correctly earthed. As such, 
it is an important safety measure and 
must not be deleted. 

When drilling is complete, deburr 
all the holes and secure the two earth 
solder lugs in position using a ma- 
chine screw, washer and nut. An ad- 
ditional locknut should then be fitted 
so that the earth lugs can not come 
loose. This done, secure the trans- 
former to the baseplate, then fasten 
the baseplate to the case standoffs us- 
ing four self-tapping screws. 

Note that the transformer is secured 
using a large bolt, two rubber washers 
and a large metal washer. One of the 
rubber washers sits under the trans- 
former, while the second sits under 
the metal washer at the top. 

The front and rear panels can now 
be drilled to accept the various hard- 
ware items. The front panel requires a 
rectangular cutout for the mains switch 
(S1), plus holes for the power indi- 
cator LED and toggle switch S2. If you 
use a mains switch with a neon illu- 
minated rocker, the power indicator 
LED can be omitted. 

The cutout for the mains switch can 
be made by drilling a series of small 
holes around the inside edge of the 
cutout area and then knocking out the 
centre piece. The edges should then 
be cleaned up using a file and the 
cutout carefully enlarged until the 
mains switch just fits. Make sure that 
the switch is a tight fit and that it 
cannot accidentally fall out. 

Moving now to the rear panel, you 


1 PC board, code 10107971, 145 
x 102mm 

1 160VA toroidal power 
transformer with two 18V 
secondaries; Jaycar MT-2113, 
Altronics M4055 or equivalent 

1 plastic case, 200 x 160 x 70mm 

1 panel-mount 3AG fuseholder 

1 3A 3AG fuse (F1) 

1 chassis-mount 3AG fuseholder; 
Altronics Cat. S6010 or equiv. 

1 15A 3AG fuse (F2) 

1 3-way mains terminal block 

1 4-way mains terminal block 

1 mains switch with plastic rocker; 
Jaycar Cat. SK-0984 or SK- 
0985 (illuminated) 

1 mains lead with moulded 3-pin 
plug 

1 miniature toggle switch 

1 Powerfin heatsink (DSE Cat. H- 
3400 or equiv). 

1 semi-mini heatsink (DSE Cat. H- 
3404 or equiv). 

3 solder lugs 

1 piece of aluminium, 130 x 90 x 
1.6mm 

1 5KQ horizontal PC-mount 
trimpot (VR1) 


Semiconductors 
1 TL494CN switching regulator 
controller (IC1) 


will require mounting holes for the 
cordgrip grommet, the fuseholder and 
the 4-way terminal strip. The loca- 
tions of these components can be 
gauged from the photographs and from 
Fig.3. Note that the mains cord hole 
should be carefully profiled to match 
the cordgrip grommet. 
Final wiring 

The hardware items can now all be 
mounted in the case, ready for wiring 
— see Fig.3. Note that the mains termi- 
nal strip is secured to one of the case 
standoffs using a self-tapping screw. 

Exercise extreme care when install- 
ing the mains wiring, as your safety 
depends on it. In particular, make sure 
that the mains cord is securely an- 
chored by the cordgrip grommet on 
the rear panel and cannot be pulled 
out. 

The Active (brown) lead from the 


1 BC639 NPN power transistor 
(Q1) 

1 BC640 PNP power transistor 
(Q2) 

1 or 2 MTP75NO5 Mosfets 
(Q3,Q4) — see text 

17812 regulator (REG1) 

1 1N914 small signal diode (D1) 

1 400V 25A bridge rectifier (BR1) 

1 red LED and mounting bezel 
(LED1) (not needed if mains 
switch has neon-illuminated 
rocker) 


Capacitors 

2 4700uF 25WV PC electrolytic 
3 1004F 25WV PC electrolytic 
1 1uF 16VW PC electrolytic 

3 0.1uF MKT polyester 

1 .0068uF MKT polyester 


Resistors (0.25W, 1%) 
11MQ. 


1 10kQ 
1 100k2 24.7kQ 
2 47kQ 22.2kQ 
1 20kQ 11kQ. 
118kQ 24.72 
Miscellaneous 


Heatshrink tubing, red and black 
heavy-duty hookup wire, light-duty 
figure-8 cable, mains-rated cable 
(brown, blue & green/yellow) 


mains cord goes directly to fuse F1, 
the Neutral (Blue) lead goes to the 
mains terminal block, and the Earth 
lead is soldered to one of the earth 
lugs on the baseplate. Additional 
mains-rated leads are then run from 
the fuse and terminal block to the 
mains switch (S1). 

The terminals of the fuseholder and 
mains switch should be covered with 
heatshrink tubing to prevent acciden- 
tal contact with the mains. This in- 
volves slipping a length of heatshrink 
tubing over all the leads before they 
are soldered to the terminals. After 
soldering, the heatshrink tubing is 
pushed over the fuseholder and mains 
switch bodies and shrunk using a hot- 
air gun. 

The two orange wires from the trans- 
former are the primary leads and these 
go to the mains terminal block, as 
shown. The low-voltage secondary 
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The power transformer is mounted on 
an aluminium plate which must be 
securely earthed. Sleeve all exposed 
terminals on the mains switch and 
fuse with heatshrink tubing to prevent 
accidental contact with the mains. 


leads are much thicker. Twist the red 
and pink leads together and terminate 
their ends in a spade terminal. This 
done, do the same for the white and 
yellow leads, then connect the trans- 
former secondaries to the AC termi- 
nals on the bridge rectifier. 

Finally, complete the wiring to LED 
1, switch S2 and to the rear-panel 
terminal strip. Note that a solder lug 
goes over S2’s collar and that an earth 
lead (mains rated) is run from this 
collar back to an earth solder lug on 
the baseplate. This earths the metal 
parts of the switch body, including 
the toggle actuator. 


Testing 

Before switching on, go back over 
the wiring carefully and check that all 
is correct. This done, wind VR1 fully 
clockwise apply power and check the 
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Fig.4: check your PC board against this full-size etching pattern before 


installing the parts. 


Fig.5 (above & right): these two labels 
can be affixed to the rear panel above 


the terminal block and next to the 
mains fuse. 


voltages at various points on the cir- 
cuit. You should get about +27V at the 
output of the bridge rectifier, +2.7V 
on pin 1 of IC1, +5V on pin 14 and 
+12V on pin 12 (ie, the output of 
REG1). 

Ifall these voltages are correct, con- 
nect a 12V test lamp and a voltmeter 
across the output terminals and care- 
fully wind VR1 up until you get 12V. 
You should now be able to measure 


FUSE 3A 240VAC 

Disconnect mains plug 

from wall outlet before 
removing fuse 


about 2.4V at the wiper of VR1 and 
3.0V at the junction of R1 and R2 
although your unit may vary slightly 
from these figures. 

Finally, the output voltage should 
be reset when the enlarger lamp is 
connected, to make sure it is correct. 

That's it — you can now tackle your 
darkroom printing jobs without being 
affected by annoying variations in the 
lamp output. sc 
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DyNAUDIO, PEERLESS, 
Scan-SPEAK & VIFA DRIVERS 
FROM DENMARK 
@ SOLEN AND BENNIC CAPACITORS 
o FLARED BASS REFLEX PORTS 
$ TERMINALS @ INDUCTORS 
© DEFLEX DAMPING PRODUCTS 


Australia’s largest seller of quality 
Danish hi-fi speakers drivers, For free 
information on all our speaker drivers 
and parts, call Scan Audio or send $15 
for new catalogue with complete data 
sheets on 93 different speaker drivers. 
Price includes air mail 


postage anywhere in wi 


Australia or NZ. 


9429 2199 Fax (03)9429 9309 


SMART ® 


FASTCHARGERS 


Brings you advanced 
technology at affordable prices 


As featured in ‘Silicon Chip’ Jan. '96 
This REFLEX® charger charges single cells 
or battery packs from 1.2V to 13.2V and 
110mAh to 7Ah. 

VERY FAST CHARGING. Standard batteries 
in maximum 1 hour, fast charge batteries in 
max. 15 minutes 
AVOID THE WELL KNOWN MEMORY EFFECT. 
NO NEED TO DISCHARGE. Just top up. 
This saves time and also extends the life of 
the batteries. 

SAVE MONEY. Restore most Nicads with 
memory effect to remaining capacity and 
rejuvenate many OV worn-out Nicads 
EXTEND THE LIFE OF YOUR BATTERIES 
Recharge them up to 3000 times. 
DESIGNED AND MADE IN AUSTRALIA 
12V-24V Converters, P. supplies and 
dedicated, fully automatic chargers for 
industrial applications are also available. 
For a FREE detailed technical description piease 
Ph: (03) 6492 1368 or Fax: (03) 6492 1329 
2567 Wilmot Rd, Devenport, TAS 7310 
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Ae WE'LL come clean. Maybe 
building this musical doorbell 
might not make a huge difference to 
your lifestyle but then again maybe it 
might. One of the visitors to your home 
might be so impressed by your unique 
doorbell that they might offer you a 
partnership in a huge new electronics 
venture. You never know... 

The new doorbell uses just three 
cheap ICs and three transistors in the 
circuit. There are two good ol’ reliable 
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CMOS 555 timers, a 4017 counter and 
not much else. We are presenting this 
project just as a PC board, knowing 
that you will want to make your own 
arrangements as far as the case and 
loudspeaker are concerned. 

The unit will play virtually any tune 
of up to nine notes although there is a 
proviso which we will come to later. 
Let’s have a look at the circuit of Fig.1. 

There are two separate 555 oscilla- 
tors and a 4017 decade counter. What 


Does your doorbell 
just go ding dong or 
worse, don’t you 
have any doorbell at 
all? Either way, you 
can improve your 
whole lifestyle by 
building and 
installing this 
musical doorbell. It 
plays a sequence of 
nine notes each time 
someone presses the 
button. 


Design by BOB FLYNN 


happens is that the first 555 oscillator 
(IC1) produces the clock pulses for 
counter IC2. IC2 then counts from 0 to 
8 and then stops on the tenth clock 
pulse. The whole circuit waits until 
the next time the door bell button is 
pressed but we're getting a little ahead 
of ourselves. 

Each output of the 4017 counter is 
used to produce a separate frequency 
from the second 555 timer, IC3. This 
then drives an amplifier stage consist- 


DI-D? 
9xIN914 


MUSICAL DOORBELL 


VIEWED FROM 
BELOW 


Fig.1: IC2 is the heart of the circuit and its nine outputs cause IC3 to produce nine different notes as it counts through. 


ing of two transistors, Q2 & Q3, which 
drive the loudspeaker, 


How it works 


Now let’s have a more detailed look 
at how the circuit works. IC1 is a 
conventional 555 timer circuit with 
its output frequency variable between 
about 1.3Hz and 5.5Hz, depending on 
the setting of the 2MQ trimpot VR1. 

The only unusual feature of the cir- 
cuit of IC1 is the connection to pin 4. 
In normal free-running 555 oscillator 
circuits, pin 4 is tied to the positive 
supply rail but in this case we use pin 
4 to start and stop oscillation. 

The output pulses from pin 3 of IC1 
are fed to the clock input of IC2 and 
each of its outputs from Q0-Q8 goes 
high in turn for the duration ofa clock 
pulse. Each 4017 output is fed via a 
diode and two resistors (R1 & R2) to 
pin 7 of IC3. Depending on the values 
of R1 & R2 connected to each 4017 
output, IC3 can then generate a differ- 
ent note in a nine-note sequence. 

On the tenth clock pulse, the Q9 


output of IC2 goes high and this pulls 
the clock enable pin 13 high and also 
pulls the base of transistor Q1 high. 
The combination of these two events 
effectively stops IC2 on the tenth count 
and ensures that when pushbutton S1 
is pressed, the pin 3 output of IC1 
immediately goes high to give a full 
first count in the nine count sequence 
from IC2. 

IC3 generates the nine notes. The 
frequency of each note is determined 
by the sum of the resistance of resis- 
tors R1 & R2, the 51kQ resistor be- 
tween pins 6 & 7 and the .01uF capaci- 
tor at pins 2 & 6. Table 1 shows the 
values to provide one octave of notes 
including sharps and flats. 

The overall pitch of all the notes 
can be shifted up or down by the tune 
control, trimpot VR2. This takes ad- 
vantage of the fact that you can shift 
the upper and lower thresholds of the 
555 timer with an adjustable voltage 
divider connected to pin 5. 

The pin 3 output of IC3 drives a 
rudimentary amplifier stage consist- 


ing of complementary emitter follow- 
ers Q2 & Q3. These in turn drive the 
8Q loudspeaker via a 220uF coupling 
capacitor and a 27Q current limiting 
resistor. 

Since the output waveform is es- 
sentially a pulse train, the comple- 
mentary amplifier stage can operate 
in class-B and do without such nice- 
ties as quiescent current. By the way, 
the output from pin 3 of IC3 has a 
varying duty cycle, depending on the 
frequency, since the resistor between 
pins 6 & 7 is constant at 51kQ while 
resistors R1 & R2 are varied. 


Construction 

As noted above, we are presenting 
this project just as a PC board, know- 
ing that you will want to make your 
own arrangements as far as the case 
and loudspeaker are concerned. The 
PC board measures 129 x 79mm and is 
coded 11211971. Fig.2 shows the com- 
ponent overlay. 

After checking the PC board for any 
etching defects or undrilled holes, in- 
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Fig.2: the component overlay for the PC board. You will need to select the values for R1 


11211971 


Fig.3: here is the full-size etching pattern for the PC board. 


stall the PC stakes for the supply, 
loudspeaker and pushbutton connec- 
tions. This done, install the wire links, 
the diode and the resistors. It is a good 
idea to check each resistor value with 
your multimeter before you install it. 

Ah, now what values should you 
use for R1 & R2? Table 1 shows the 
values for various notes so if you have 
a favourite few bars of music you can 
determine the notes you want and 
pick the resistors accordingly. But 
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thereis one little drawback to be noted. 

Since the 4017 counts from one to 
nine in a continuous sequence, the 
notes are produced in the same se- 
quence, with no gaps in between. This 
does not present a problem ifall adja- 
cent notes in the sequence are differ- 
ent but if you have two adjacent notes 
which are the same you do have a 
problem. Instead of having two sepa- 
Tate notes you will just get one long 
note. 


The only way of overcoming this, 
short of adding extra gates to provide 
a short break between each note, is to 
leave a one-note gap between two iden- 
tical notes. This means that your tune 
will be shortened to eight notes and 
you will then need to omit the diode 
and resistors R1 & R2 for that note 
position. 

Going back the circuit of Fig.1 fora 
moment, that is why the diode and 
the resistors associated with the Q4 


output of IC2 have the note “Omit”. 
The circuit actually shows the note 
sequence for “Westminster Chimes” 
and since the fourth and fifth notes 
are both C, we've had to omit the 
resistors and diode for the Q4 output 
of IC2. 

So this long-winded explanation 
makes the point: if you have a tune 
with two adjacent notes the same, you 
will need to leave gap (in time) other- 
wise you will get one note the same. 


Table 1 

FREQUENCY (Hz)|NOTE| RI R2 
C | 120k | 24k 

55. C# | 130k | LINK 
D 10k | 6.8k 

D# | 100k | 4.7k 

E 91k | 1.8k 

F 82k | LINK 

F# 68k | 3.6k 

G 62k | LINK 

G# | 47k | 5.6k 

A 22k | 22k 

A# | 33k | 2.7k 

B 27k | 1k 

ked 18k | 2.7k 

c#' | 10k | 3.9k 

D' | 7.5k | LINK 


This musical doorbell can be arranged to play a nine-note sequence each time 
you press the pushbutton. Make sure that all parts are correctly oriented. 


The obvious alternative to this di- 
lemma is to choose a tune which does 
not present this problem. 

Having inserted all the resistors, you 
can now finish the board assembly, 
taking care to ensure that all the semi- 
conductors and electrolytic capacitors 
are inserted the correct way around. 


Testing 

To test the finished board, you will 
need a 9V battery or DC power supply, 
an 8Q loudspeaker and a pushbutton. 
If all your work is correct, the board 
should run through its sequence of 
notes as soon as the supply is con- 
nected and then fall silent. After that, 
nothing should happen until you push 
the button and then the note sequence 
should be produced. 

If the circuit does not work as it 
should you can check the operation of 
each stage with your multimeter. For 
example, the output at pin 3 of IC1 
should pulse up and down at around 
two or three times per second if trim- 
pot VR1 is at its mid setting. You can 
check this with your multimeter set to 
read DC. 

Similarly, you can check that each 
of the outputs of IC2 go high in turn 
and so on. 


Options 

You have several options for 
powering the circuit. First, you can 
usea 9V battery but ideally this should 
employ six C or D cells to obtain long 
battery life. If you use a 9V (Eveready 
216 size), the battery will not last long. 


1 PC board, code 11211971, 129 
x 79mm 

6 PC stakes 

1 momentary contact pushbutton 
switch (S1) 

1 6V or 9V battery or DC 
plugpack (see text) 

1 8Q loudspeaker 

1 2MQ trimpot (VR1) 

1 2kQ trimpot (VR2) 


Semiconductors 

2 7555 timers (IC1, IC3) 

1 4017 decade counter (IC2) 

1 BC547 NPN transistor (Q1) 

1 BC337 NPN transistor (Q2) 

1 BC327 PNP transistor (Q3) 

9 1N914, 1N4148 small signal 
diodes (D1-D9) 

1 1N4004 silicon diode (D10) 


Capacitors 

1 220uF 16VW PC electrolytic 
2 100uF 16VW PC electrolytic 
1 0.33uF MKT polyester 

1 0.15,.F MKT polyester 

3 0.1uF MKT polyester 

2 .01uF MKT polyester 

1 .0033 MKT polyester 


Resistors (0.25W, 1%) 


1 560kQ 115kQ 
2: 100kQ 2 10kQ. 
1 56kQ 1272 
1 22kQ 


Values for R1 & R2 depend on 
desired notes — see Table 1. 


You could also use a 6V lantern bat- 
tery but then the 270 resistor in series 
with the loudspeaker should be re- 
duced to 182, 

Alternatively you could power the 
circuit with a 6V or 9V DC plugpack, 
bearing in mind that their operating 
voltage will typically be around 50% 
more; ie, 9V and 13V, respectively. Do 
not use a 12V DC plugpack because 
the output voltage will be too lightly 
loaded for this circuit. You would run 
the risk of blowing the chips as the 
plugpack voltage is likely to be as 
high as 17V. 

Finally, if you do use a DC plugpack 
instead of a battery, you can save a 
little money by using ordinary 555s 
instead of 7555s. Their current drain 
will be a lot higher but that does not 
matter with a plugpack. sc 
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RADIO CONTROL 
| 


How does a servo work? 


This month we take a look at the principles 
underlying the operation of servos designed 
for use with R/C systems. You move the stick 
on your transmitter and the servo moves to a 


new position. Why? We shall find out. 


Not only is the design of the typical 
R/C servo an elegant example of mod- 
ern mass production but the system 
whereby six, seven or more channels 
of data are modulated onto the radio 
carrier is elegant as well. 

It is here that the great mystery be- 

gins for the average electronics buff. 
Just what is the system of modulation 
and how does it result in such precise 
clockwise (CW) and counter-clock- 
wise (CCW) control of an electric mo- 
tor? 

The basic servo is best defined as a 
closed loop, error cancelling system 
in which some of the output is fed 
back into the input in such a way that 


SUMMING 
JUNCTION 


iu 


FEEDBACK PATH 


the system automatically seeks to come 
to rest in a state of zero error. In this 
null or neutral position it should draw 
negligible current. Fig.1 is the block 
diagram of such a system. 

A typical modern R/C servo has the 
following components: a plastic hous- 
ing and gear train, electric motor, feed- 
back potentiometer and a servo amp- 
lifier. The feedback potentiometer is 
mechanically linked to the servo out- 
put arm either directly or indirectly 
via a gear train. The indirect drive 
servo minimises the vibrational wear 
on the potentiometer but is more ex- 
pensive. A three-pin plug is fitted as 
standard to most servos, resulting ina 


CW DRIVE 
AMPLIFIER 


CCW DRIVE 
AMPLIFIER 


z 
r 


Fig.1: block diagram of a typical servo motor. A positive-going input 
pulse is compared with an internally generated negative going reference 
pulse in the error amplifier and used to drive the motor. 
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high level of interchangeability. 

Fig.2 shows an exploded view of a 
typical servo. Item 19 is the potenti- 
ometer which in this servo is a re- 
placeable ceramic element which 
screws into a housing moulded into 
the servo case. Modern servos use a 
miniature sealed potentiometer. 


Pulse width modulation 

The input signal to the servo ampli- 
fier is a variable width pulse and it is 
here that the magic begins. The posi- 
tion of the servo output arm is slaved 
(or proportional) to the width of this 
input pulse. Thus it can be described 
as a pulse width modulation (PWM) 
system. 

Modern PWM systems have a virtu- 
ally universal standard positive input 
pulse of 3-5V amplitude with a neu- 
tral of 1.5ms and varying between 
1-2ms. The repetition rate ofthis pulse 
(Frame Rate) is typically between 14- 
25ms (70Hz to 40Hz) depending upon 
the number of channels transmitted. 
Don't worry if this terminology is all 
Greek to you at the moment. We will 
explain it. 

The diagram of Fig.3 shows typical 
input pulse parameters, This pulse 
signal comes from the decoder which 
produces separate pulse signals for 
each servo. We will discuss encoders 
and decoders next month. 

While the basic elements of the 
modern servos differ little from their 
early counterparts, the same cannot 
be said about the servo amplifier 
which is now just an integrated cir- 
cuit with a few external components, 
taking up little space inside the servo 
case. 


Example circuit 
As the modern IC servo amplifier is 
difficult to analyse, it is easier for us 


to look at a discrete servo amplifier 
developed before the IC took over. 
Fig.4 shows the circuit of an old 
Silvertone servo. RV is the feedback 
potentiometer which is coupled to the 
motor. 

A positive-going pulse of 4.8V am- 
plitude is fed from the receiver de- 
coder into the base of transistor Q1 
which operates as an emitter follower. 
The pulse signal appears across R1 in 
the same phase but with the base/ 
emitter voltage drop of about 0.6V 
subtracted. This positive-going pulse 
is then fed via R6 to the summing 
junction and via capacitor C2 and R2 
to the input of IC1, a UL914 dual OR 
gate, 

IC1 is configured as a one-shot 
multivibrator with a time constant set 
by G3, R3 and RV. This one-shot gen- 
erates a negative-going reference pulse 
of about 4.2V amplitude which is then 
fed via R7 to the summing junction 
R8, R9, C4, C5. The values of R5, R6 
and R7 are chosen to deliver pulses of 
equal amplitude but opposite phase 
to the summing junction. R5 along 
with C1 also forms the supply 
decoupling network for the one-shot 
IC1. 


Timing diagrams 

Now we need to look at some tim- 
ing diagrams which show how the 
input pulse and the reference pulse 
are summed to produce a drive signal 
to the servo motor. 

Fig.5 shows the first condition. The 
top trace (a) is the positive-going in- 
put pulse while the second trace (b) is 
the negative-going reference pulse. 
When these two pulses are applied to 
the summing junction the result is 
trace (c). As you can see, the pulses 
have exactly cancelled out since they 
have equal amplitude and duration. 
The result is zero output, the condi- 
tion required for neutral or rest posi- 
tion. 

Fig.6 shows the conditions for clock- 
wise drive (CW) of the servo motor. 
Here the positive pulse (a) is of longer 
duration than the negative reference 
pulse (b). The output of the summing 
junction is a positive pulse, the dura- 
tion of which equals the difference 
between the input (positive) and ref- 
erence generator (negative) pulses. 
This positive pulse is transferred to 
the bases of Q2 and Q3 via capacitors 
C4 and C5. As Q2 is a PNP transistor it 
will not respond to this positive-go- 
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1,5,24,26,27 screw 

2 output wheel 

3 output arm 

4,6 case, top 

7 right rack gear 

8 left rack gear 

9 pot drive gear 

10 second intermediate gear 
11 pot shaft 

12 drive gear 

13 first intermediate gear 
14,15 gear pins 

16 case, centre 

17 motor, 10W 

18 pot wiper contact 
19 pot element, 1.5kQ. 
20 fibre washers 

21 decoder PC board 
22 grommet 

23 connector assembly 
25 case, bottom 

28 output shaft cap 


23. 


KPS11-11A 


%——-§ 


Fig.2: exploded view of a typical servo. Item 19 is the potentiometer which in 
this servo is a replaceable ceramic element which screws into a housing 
moulded into the servo case. Modern servos use a miniature sealed 


potentiometer. 
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Fig.3: typical input pulse parameters for an R/C servo. This 


pulse signal comes 


pulse signals for each servo. 


ing pulse but NPN transistor Q3 will. 
Capacitor C6 is a pulse stretcher and 
provides smoothing until the next 
pulse arrives 20ms later. 

The drive circuit for the motor is 
unusual in that it is the old centre- 
tapped 4,8V system (four wire sys- 
tem). Modern IC servo amplifiers use 
a bridge drive circuit which will give 
bidirectional drive from a single 4.8V 
battery (three wire system). 

With Q3 now conducting, transis- 
tors Q5 & Q7 will also conduct and 
drive the motor in a clockwise direc- 
tion. 

When we have the conditions 
shown in Fig.7, where the input pulse 
is shorter the than the reference pulse, 
the output of the summing junction is 


Fig.4 (below): the circuit of an old 
Silvertone servo using discrete 
components. RV is the feedback 
potentiometer built into the servo 
mechanics. It adjusts the reference 
pulse width as the motor is driven to 
the desired position. 


from the decoder which produces separate 


a negative pulse (c). This causes tran- 
sistors Q2, Q4 & Q6 to conduct, driv- 
ing the motor in the counter clock- 
wise direction. 


Feedback seeks the neutral 


Now we come to the clever part. 
The feedback potentiometer RV is con- 
nected to the output shaft of the servo 
mechanics and is wired in such a 
manner that the servo motor always 
moves to reduce the error (difference) 
signal to zero by changing the width 
of the reference generator pulse. 

You can visualise this happening. 
Say, we have the condition shown in 
the waveforms of Fig.7 and the input 
pulse is wider than the reference pulse. 
The motor will be driven clockwise 
and at the same time the setting of RV 
changes to widen the reference pulse. 
This narrows the pulse from the sum- 
ming junction until ultimately the in- 
put pulse and reference pulse cancel 
each other exactly and the result is 
zero output to the motor. The servo is 


now in the null or neutral position 
and will stay that way until the input 
pulse changes. 

The same thing happens when we 
have the conditions shown in Fig.8. 
Here the input pulse is narrower than 
the reference pulse and the motor is 
driven anticlockwise. This changes the 
setting of RV to reduce the duration of 
the reference pulse until again, the 
input pulse cancels out the reference 
pulse and the motor arrives at the 
neutral position. 

To sum up, if the input pulse is 
narrow, the servo will move until the 
reference pulse is also narrow. If the 
input pulse is wide, the servo will 
move until the reference pulse is 
equally wide. Relating this back to the 
beginning of the article when we said 
that the neutral pulse width is typi- 
cally 1.5ms, this means that when the 
input pulse width is also 1.5ms, the 
servo seeks the neutral or null posi- 
tion which is usually in the centre of 
its travel. 

If the input pulse is 2ms wide, the 
servo will move clockwise. If the in- 
put pulse is 1ms wide, the servo will 
move anticlockwise. 


Servo phasing 

In case you are wondering how to 
work out the correct sense for the po- 
tentiometer wiring let me tell you a 
simple way. You wire the positive and 
negative leads to the two outside tabs 
on the pot and the wiper to the lead 
coming from R14. When you plug the 
servo in, ifit races down to one end of 


* R4 ADJUST TO SET DAMPING 
RIO ADJUST TO SET DEADBAND 
C6 ADJUST TO SET DEADBAND 
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the throw, tearing the teeth off the 
output gears, you know you got it 
wrong. You then reverse either the 
two outside wires on the pot or re- 
verse the two motor wires but not 
both and the servo operates normally. 

These days the servo manufactur- 
ers usually wire the motor and pot 
leads directly into the amplifier PC 
board and servo reversing is no longer 
possible. Servo repairing is no longer 
possible or cost effective in most cases, 
thereby increasing the pressure on 
transmitter designers to provide servo 
reversing at the transmitter end. 

To tidy up the remaining parts of 
the amplifier description, R14 is the 
feedback voltage set resistor, setting 
the throw of the servo. The higher the 
value of R14, the more travel required 
before sufficient control voltage was 
available to null the error. R3 will also 
provide throw adjustment. Throw is 
defined as the amount of angular dis- 
placement on the output arm for any 
given pulse width variation. 

D1 is an isolation diode. R8, R9 & 
R10 also act as base tie-down resistors 
for thermal stability. R13 is a current 
limiting resistor, Capacitors C7 & C8 
are connected from each motor termi- 
nal to the case. These capacitors must 
be mounted on the servo motor and 
form the noise suppression network 
for the motor. R15 prevents both sides 
of the amplifier switching on simulta- 
neously. 


Damping 

R4 is the main damping resistor, 
advancing or retarding the reference 
pulse generator slightly according to 
the direction of rotation. In this way 
the motor drive can be shut down just 
before the null point is reached, al- 
lowing the servo to coast smoothly to 
a stop at the correct position. 

Ina feedback system there are three 
types of damping conditions possi- 
ble: under-damped, over-damped and 
dead-beat. An under-damped servo 
will swing past the neutral point and 
then kick back past neutral and kick 
back again in increasingly small oscil- 
lations until the zero error point is 
reached. 

An over-damped servo will shut 
down well before the zero error point 
is reached and slowly creep back to 
neutral. The dead-beat servo will come 
straight back to the correct neutral 
with no over or undershoot. By ad- 
justing R4 the correct amount of refer- 
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(o) PULSE IN 


LI (b) REFERENCE OUT LI 
[c] SUMMING JUNCTION 


Fig.5: the top trace (a) is the positive-going input pulse 
while the second trace (b) is the negative-going reference 
pulse. When these two pulses are applied to the summing 
junction the result is zero output (c), the condition required 
for neutral or rest position. 


(o) PULSE IN 


(b) REFERENCE OUT 


(e) SUMMING JUNCTION 


Fig.6: conditions for clockwise drive (CW) of the servo 
motor. Here the positive pulse (a) is of longer duration than 
the negative reference pulse (b). The output of the i 
junction is a positive pulse, the duration of which equals 
the difference between the input (positive) and reference 
generator (negative) pulses. 


la) PULSE IN 


(b) REFERENCE OUT 


(c) SUMMING JUNCTION 


Fig.7: conditions for CCW drive. The input pulse is shorter 
the than the reference pulse, so the output of the summing 
junction is a negative pulse (c) which drives the motor 
anticlockwise. 


ence generator adjustment may be 
achieved. A slightly under-damped 
servo (one kickback) is the best com- 
promise for heavily loaded servos. 
Setting the damping on any servo is 
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the most difficult part of the servo 
design. The problem begins with the 
pulse stretching network and encom- 
passes such factors as servo power, 
slew rate, operational load, dead band 


This is a Silvertone servo, circa 1973, 
showing the double deck amplifier 
board complete with 11 transistors, 
Also visible is the drive motor and 
feedback potentiometer. 


and most importantly the minimum 
impulse power of the servo amplifier, 
The dead band is the notch that the 
servo comes to rest in. If this notch is 
too wide, then centring inaccuracies 
occur; if too narrow, the servo chatters 
away because it cannot find a spot to 
come to rest. This results in excess 
current being drawn by the servo, over- 
heating of the amplifier and brush 
wear on the motor. 

The minimum impulse power of 
the amplifier is the ability of the am- 
plifier to obtain the maximum torque 
from the motor on the minimum error 
pulse. The higher the minimum im- 
pulse power the better the resolution 
of the servo and the less demands on 
the damping network. As you can im- 
agine, if the servo is over-damped and 
it shuts down too early it must rely on 
the minimum impulse power to creep 
it back to the correct neutral. 

If the servo is heavily loaded and 
with too high a dead band, then the 
servo may sit just short of the correct 
neutral, introducing a control error 
which is annoying to the operator of 
the model. Worse still the servo is 
drawing excessive current, reducing 
battery life and overheating the tran- 
sistors. Four or more servos doing this 
could reduce battery life to half and 
possibly result in a crash. 

So there you have it! Now you 
should have good understanding of 
the theory of servo operation. Just co- 
incidentally, next month’s Circuit 
Notebook will include a servo based 
on a windscreen wiper motor. The 
operating principles are the same. 

Next month we will look at how the 
input pulse arrives via a remote or 
local link. sc 


BARGAIN CORNER 
See our WEB SITE or “Poll” (02) 9570 7910 for 
BARGAIN CORNER and NEW PRODUCTS. The 
WEB SITE has much, much more information and 
a catalogue. Many more items than the following 
‘sample of our “BARGAIN CORNER”. Note that 
we have LIMITED STOCK of some of the items. 


109701 USED GEARED 24V DC MOTORS, metal gears and 
gear casing, very STRONG!. Approx 28RPM@24V, 
‘14RPM@12V. starts turning at a few volts, 0.124 @ 12V N} 
£, 0.16A @ 24V N/L, motor itself is 40mm dia., 60mm long: 
$20. 109702, 115Vac “MUFFIN” FANS, new, S0/60H2, 
0.20A, shaded pole motor, metal frame, plastic blade, 40mm 
thickness: $4. 109714. INDUCTIVE PROXIMITY SWITCHES, 
LINK NOSOMB-2AL, 3omm dia., SOmm long, two wire, 40 
to 250Va0, 0.58: $5 ea. 99710. CAR CIGARETTE LIGHTER 
LEADS, good quality, new, fused plug with 2A fuse, cur 
Cord that stretches to 3 metres, terminated in 2.1mm DÌ 
plug: 3 for $5. 99711. CAR CIGARETTE LIGHTER LEADS, 
‘good quality, new, fused plug with 8A fuse, heavy duty 1.5m 
iong 18 A.W.G. (BA rating) cable, terminated in 2.1mm DC 
plug: 3 for $7. 99712. UNIDIRECTIONAL ELECTRET MI- 
CROPHONE, good quality, fitted with alligator clamp for use 
as lapel mic and 2.8m long shielded cable terminated in jack 
plug: $4 ea. 99713. WIRING LOOMS, new, contains 3m 
each of yellow and blue stranded (0.5mm square C.S.A.) 
cable, 4m each of red and black heavy duty (1.5mm square 
C.S.A) stranded cable, also includes some automotive fuses! 
holders and matching spade connectors: 5 lots (70m wire) 
for $9, 99715. CAR COMMUNICATIONS SPEAKER IN BOX, 
parcel shelf mounting bracket, swivel mount, speaker is 4- 
ohm, 3W nom, SW max, 50mm diameter, 1.5m cable termi- 
nated in jack plug: $6 ea. 99717. MYSTERY BOX OF ELEC- 
TRONICS, something to do with hands free phone equip- 
‘ment for cars, 85 x 30 x 120mm plastic box, most bits are 
Surface mount but there are two useful power MOSFETs that 
could be recovered from the PCB inside, IRF9530 (P-chan- 
nel, case: TO-220A8, 100V, 0.30-ohm on-resistance, 12A 
max) & IRF530 (N-channel, 100V. 0.16ohm, 14A): 2 Boxes 
for $4. 79716. PCB WITH SEVEN SEGMENT DISPLAYS: 
PCBs from poker machines, have 5 x 7.6mm (digit height) 
and 4 x 20mm 7 segment LED displays which are soldered 
to the board : 2 boards for $6. 79717. VALVES: 6J6, 6/7, 
6AV6, 6D4; new, any mixture of 10 for $20. QUANTITY 
79748, HEWLETT PACKARD SWITCH MODE POWER SUP- 
PLY- WORLDWIDE, works at any voltage 100 to 240Vac, 
10,6V/ 1.324 DC out, used, in plastic box 115x70x30mm 
with lead and DC plug. $10 79784, USED TO3 DEVICES: 
1kg bag (Approx 80) of used T03 devices, mostly transis- 
tors, some voltage regulators/diades/mostets, wide variety, 
badly stored, most have bent pins: 1kg bag for $6, 


COLOUR MONITOR 
New 12V DC-1A 6° colour monitor, ready for snkiesing, no 
box, just the tube and driver PCBs, digital RGB inputs (CGA), 
we may have more information: $65. 


CALLER 1D 
See the phone no. of your incoming calls displayed on a LCD 
screen while the telephone is ringing. Has 80 call memory, 
dialler etc. We should have an approved unit available during 
the month of publication. Price wil be around $50! 


650nm VISIBLE LASER POINTER KIT 
YES, NEW 650nM kit!!! Very bright! Complete laser pointer 
that works from 3-4V DC. Includes 650nm/5mW laser diode, 
new handheld case 125 x 39 x 25mm, adjustable collimator 
lens, PCB battery holder: $30. 


DISCO LASER LIGHT SHOW PACK 
The above SmW/650nm kit plus our AUTOMATIC LASER 
LIGHT SHOW: $99. 


650nm LASER POINTER SPECIAL 
Light weight (2 x AAA) pen sized pointer with SmW/650nm 
laser diode, 140mm long, 18mm diameter: $55. 


650nm LASER MODULE 
Our new module is fitted with a 650nM laser diode! Very 
small, 35mm long, 10mm diameter, 3 to 4.5V operation: $50. 


wir 


VISIBLE LASER DIODE MODULE KIT 
This kit nas the same circuit as our “visible laser diode kit” but 
has a smaller printed circuit board that allows it to be fitted 
Into a piece of tubing. Dimensions of the board are less than 
25mm wide and 50mm long. 650nm/SmW laser diode. 3V 
operation $29. 
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‘THREE STAGE IMAGE INTENSIFIER TUBES 
Back in stock. Make a high resolution night scope that will 
work in starlight! Three tubes plus the inverter kit plus a 
Suitable eyepiece. The housing and the front lens are not 
‘supplied: $250. 


SUPER BRIGHT BLUE LEDS 
BY FAR THE BRIGHTEST BLUE EVER OFFERED, super bright 
at 400mCd: $1.50 ea. or 10 for $10. 

Smm LEDS AT SUPER PRICES 

1Cd red: 10 for $4 

300mCd green: $1.10 ea. or 10 for $7 (make white light by 
‘mixing the output of red green and blue) 

3Cd red: $1.10 ea. or 10 for $7 

3Cd yellow (small torch!) also available in 3mm: 10 for $9 
Super bright flashing LEDs: $1.50 ea, or 10 for $10 


BOSSMAN ELECTRONICS 
This new company is a subsidiary of OATLEY ELECTRONICS, 
for the purpose of giving TAX EXEMPT PRICES to entitled 
organisations. The product range will that will be included on 
this list will increase rapidly. For enquiries eall BOSSMAN 
ELECTRONICS on 02 9584 3562 or fax 02 9584 1031. 


12V/7Ah GEL BATTERY BARGAIN 
Fresh stock standard plus one GEL/LEAD-ACIO BATTERY 
CHARGER for $30. 


HELIUM NEON LASER BARGAINS 
Large 2-3mW He-Ne laser head plus a compact potted US 
‘made laser power supply. The head plugs into the supply, and 
two wires are connected to 240V mains. Needs 3-6V/5mA DC 
to enable: $100. 
Also 5mW tubes plus a 12V inverter kit: $80. 


USED ARGON - ION LASER HEADS 
The cheapest way to get a BLUE-GREEN LASER beam! A 
power supply design for these is based on a transformer with 
BOV @ 10A and 3V @ 20A secondaries. Ring or Email for more 
information. Head only: $250. 


AUDIO - VIDEO MONITOR 
Compact high resolution 5° screen B/W audio and video 
monitor. Has two way audio, built in microphone, audio 
amplifier, speaker and pushbutton “talk” switch. Needs a pre- 
amplifier and microphone for remote audio monitoring (our 
‘32mm audio preamplifier is ideal). Has two camera inputs to 
allow manual or auto switching (adjustable speed) between 
each camera. Needs 12V DC 1A (our switched mode supply is 
ideal), size 160 x 190 x 150mm, has audio and video outputs 
for connecting to a VCR etc. Monitor and 6-way mini input 
‘connector only $125. 


KITS FOR CCD CAMERA SECURITY 
New INTERFACE KIT FOR TIME LAPSE RECORDING: now has 
relay contact outputs! Can be directly connected to a VCR or 
via a learning remote control: $25 for PCB and all on-board 
components, used PIR to suit: $12. 


32mm 10 LED IR ILLUMINATOR new IR (880nm) LEDs have 
an output about equal to our old 42 LED IR illuminator: $14. 


32mm AUDIO PREAMPLIFIER. An $8 kit that produces a “line 
level” signal from an electret microphone, connect the output 
toour.. 


UHF VIDEO TRANSMITTER ($30) or $20 when bought with 
the camera for a complete Audio-Video link, 


32mm AUDIO AMPLIFIER: An LM386 based $9 audio power 
amplifier which can directly drive a speaker - needs the 32mm. 
preamplifier. WHAT IS 32mm? All boards are 32mm, so you 
‘can house these kits in plastic 32mm joiner: cheap plumbing 
part. 


PC POCKET SAMPLER KIT 
Ret EA Aug 96, Data logger/sampler, connects to PC parallel 
port, samples over a 0-2V or 0-20V range at intervals of one/ 
hour to one/100us. Monitor battery charging, make a SkHz 
‘scope ete! Kit includes on-board components, PCB, plastic 
box and software (3.5° disk): (K90) $30. 


MASTHEAD AMPLIFIER KIT 
‘Our famous MAR-6 based masthead amplifier. 2-section PCB 
(a power supply section can be indoors) and components kit 
(K03) $15. Suitable plugpack (PP2): $6 Weatherproof box: 
(HB4) $2.50. Box for power supply: (HB1) $2.50 Rabbit-ears 
antenna (RF2) $7 (MAR-6 available separately). 


NICAD CHARGER & DISCHARGER 

High quality commercial 7.2V Nicad charger and discharger 
PCB assembly only. Switched mode design professional, fully 
assembled and tested fast NICAD battery charger and dis- 
charger PCB assembly. Switch mode circuit, surfaced mounted 
on a double-sided PCB. Nominal unregulated input 13.7V DC, 
900mA charge current. Appears to use voltage slope detection 
for charge terminating, also has a timer (4060) to terminate 
the charge. We supply a thermistor for temperature sensing. 

For fast-charging 7.2V AA nicads, Basic information provided, 
Incredible pricing: $9 ea. or 3 for $21. 


NICAD BATTERY SPECIAL 
New 1.2V-400mAhr cells packs of 6, each pack has a 
thermal cutout switch, each cell is 16 x 45 x 5mm, as used in 
mobile phones, 5 packs (30 batteries) for: $10. 


SOLAR REGULATOR 
Ret, EA Nov/Dec 94 (inteligent batery charger) tent 
charge 12-24V batteries from solar panels but can also be 
used wi simple car battery chargers to prevent oercharg 
ing Extremely Nigh efficiency due to the vary efficient MOS- 
FET switch and Shottky isolation diode, We now offer a 7.5A 
or 15A kit: $26/829 (K09). 


AMPLIFIER - PREAMPLIFIER AND MORE! 
A professional mostly SM PCB that contains a SW amplifier 
based on a TDA1805 IC and a separate audio preamplifier 
section. We also provide a prewired high quality unidirectional 
electret microphone that has a wind filter and a mounting clip. 
A small speaker and basic hook up information is also in- 
cluded. Appears to have been designed for a communications 
system. Great for many applications including a two way 
intercom (2 required) that does not require switching! Avail- 
able at less han the cst of the electret microphone: $185 ea., 
for $24. 
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A new marine propulsion system using an 
ABB motor and generator has boosted the 
speed of three rebuilt US container ships 
from 18 to 21 knots. Instead of “power take 
off’ (PTO), it makes use of the “power take 
in” (PTI) concept to transmit 4000kW to the 


ships’ main shafts. 


Three US container ships were re- 
cently upgraded at the Hamburg ship- 
yard of Blohm + Voss GmbH by short- 
ening the vessels and installing a new 
marine propulsion system. 

The reasons for the modifications 
to the three vessels were straightfor- 
ward. Operators of container ships 
have had to adjust to a vastly changed 
economic situation in recent years. 
The need today is for faster, smaller 
container vessels with a capacity of 
2500 to 6000 TEU (equivalent unit for 
20-foot containers) and able to travel 
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at a speed of at least 21 knots. 

Recognising this trend, the Sea-Land 
Division of CSX Corporation in the 
USA began looking for ways to mod- 
ernise its large and relatively slow 
container ships. These were built in 
Korea in the early 1980s for United 
States Lines (USL). 

The vessels, which when new were 
among the most economical container 
ships in service, originally had a stor- 
age capacity of approximately 3900 
TEU and a speed of 18 knots. USL 
operated the ships as Atlantic Class 
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Vessels (ACV). Ten years later, speed 
has become the dominating factor for 
these vessels, with large container ca- 
pacities given only a second priority. 

The most obvious way to increase 
the speed of the ships was to reduce 
their length and to equip each of them 
with a new forebody and afterbody 
plus a new propulsion plant. How- 
ever, that idea was rejected as being 
economically inviable. 


SL-31 — a brand new concept 


The shipyard and shipowner even- 
tually agreed on a completely new 
concept. The project name that was 
chosen was SL-31 (SL stands for Sea- 
Land, 3 for 3000 TEU and 1 for 21 
knots). It proposed a reduction in the 
length of the ACV container ships by 
three hatch groups (bringing their 
length down from 279 metres to 248 
metres), a more streamlined forebody 
and a higher power rating for the pro- 
peller. 

Extensive calculations and tests 


were carried out by the shipyard at 
the HSVA marine test institute in Ham- 
burg to make sure that a speed of 21 
knots would actually be achieved. An 
increase in the drive power rating 
would be necessary, as would modifi- 
cations to the shape of the forebody. 

The changes that had to be made to 
the body of the ship called for preci- 
sion work. For example, during the 
removal of the midbody, a flame-cut 
with a length of 330m had to be made 
in one operation and with an accu- 
racy that would ensure that no re- 
machining of the storage structures 
would be necessary after the forebody 
and afterbody had been floated back 
together again. In addition, the elec- 
trical power connections between the 
two halves of the ship, involving about 
350 cables and large numbers of pipes, 
had to be separated. 

After the midbody had been cut out 
and temporary bulkheads had been 
fitted, the forebody and the midbody 
were floated and pulled out of the 
dock by tugs. After this, the forebody 
was moved to within about 300mm of 
the afterbody. The dock was then 
floated again and the forebody pushed 
up against the afterbody, aligned, 
tacked and welded in place. 

The most critical part of this opera- 
tion was the manoeuvring and align- 
ment of the two halves. Very high 
precision was necessary, as a devia- 
tion of just a few millimetres from the 
original longitudinal axis would trans- 
late into a loss of speed. Optical meas- 
uring equipment was used to ensure a 
perfect fit. 

It is worth remembering that the 
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The “Sea-Land 


parts being manoeuvred weighed sev- 
eral thousand tonnes and that they 
had to be moved by tugs to precise 
positions in the dock. This part of the 
modernisation alone was a consider- 
able achievement on the part of the 
shipyard. 


Increasing the drive power 
Anew approach was also necessary 
for the upgrade of the propulsion sys- 
tems. The installed machines, Sulzer 
7 RLB 90 engines, were rated at 
20,590kW (100%) and 18,530kW 
(90%). In order to run the ships at 21 
knots without modifying the vessels, 
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in Dock 10 after the forebody had been cut away and 
with the midbody being prepared for removal. The photo on the facing page 
shows the ship after conversion. Next to it, on the left, is the “Sea-Land Value”. 
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it would have been necessary to in- 
crease the engine power to about 
30,000kW. 

By streamlining the forebody 
through hydrodynamic improve- 
ments, an initial power saving of 
3700kW could be achieved. Also the 
reduction in length by three hatch 
groups reduced the ships’ frictional 
resistance, allowing a further saving 
of 1500kW (or 5200kW in total). This 
meant that, to achieve the required 
speed of 21 knots, an additional 3800- 
4000kW would have to be fed into the 
propeller shaft system. 

To raise the drive power rating to 
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Fig.1: ACV container ship conversion based on the SL-31 concept: (a) forebody cut away and midbody 
removed; (b) shortened ship with new forebody. 


NOVEMBER 1997 73 


the required level, Blohm + Voss 
GmbH developed a new, unconven- 
tional concept that “reverses” the 
standard shaft generator system com- 
monly in use. Previously, electrical 
power has been fed into the onboard 
power system from the main machine 
by means of a gear system with an 
attached generator. 

The new drive makes use of the 
“power take in” instead of “power 
take off” concept (Fig.2). In this 
method, 4000kW is transmitted via a 
6.6kV electric motor to the main drive 
shaft by means of tunnel gearing which 
is flanged via a Vulcan coupling to the 
flywheel of the main machine (see 
Fig.3). The electric motor is fed with 
4860kW (100%) or 4374kW (90%) 
from an additional Wartsila-Diesel 
generator set with a 6MVA alternator. 
This photo The high-voltage switchgear and die- 
Land Pride’ sel-generator set are installed ina new 
engine room on the main deck. Many 
new, innovative control features were 
required to link the slow-speed main 
machine to the electric motor via the 
tunnel gearing. 
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New propeller 


The power is transmitted to the 
water by anew controllable pitch pro- 
peller with a diameter of 7.1 metres. 
This propeller can absorb up to 
24,400kW which is also the maximum 
power transmitted to the shaft. Al- 
though the new propeller is 0.5m 
smaller in diameter than the original 
unit, its special shape enables it to 

8 produce 20% more power. 
ar Using the machine data as a basis, 
the propeller power was calculated to 


Fig.2: design of the new marine propulsion system with booster motor: (1) 
Sulzer diesel engine, 20,588kW; (2) Controllable-pitch propeller; (3) Gearing; (a) Pe 19-160kW. een cae or 
Booster motor, 4000kW; (5) Switchboard, 6.6kV; (6) Wartsila diesel engine, beech ete ors Swe 


4860kW; (7) Generator, 4374kW; (8) To bow thruster, 1800kW. the power demand to be 18,639kW, 
giving a safety margin of 521kW. After 


converting this extra power into speed, 
the maximum predicted speed possi- 


2860 
i ble is 21.2 knots. 
2 


Booster drive system 
As with many seemingly simple 
solutions, it was the small details that 
caused the main problems. A slow- 
speed diesel engine with oscillating 
torque had never before been com- 
bined with a constant-torque electric 
$ motor on a propeller shaft. To protect 
the electric motor and gearing system 
A from the vibrations caused by the main 
machine, tunnel gearing was chosen. 
Fig.3: shaft arrangement for the booster motor and tunnel gearing: (1) Booster This transmits the electric motor 
motor; (2) Tunnel gearing. power via a multi-disc clutch to the 
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gear system and then via a Vulcan 
coupling direct to the flywheel of the 
main machine and the propeller shaft. 
The energy flow in the shaft is shown 
in Fig.4. 

To enable the two different systems 
to be used together, new automatic 
controls had to be developed for the 
drive system. These had to be com- 
pletely reliable in every operating 
mode. This problem alone presented 
a major challenge, especially in view 
of the limited time that was available 
for the development work. For this 
particular application, a new digital 
control system was installed. 

The new main-machine/booster sys- 
tem was rigorously tested by the US 
Coast Guard (USCG) and the Ameri- 
can Bureau of Shipping (ABS) with 
the help of Failure Mode Effective 
Analysis (FMEA). This involved a run- 
through of all possible service pro- 
files, both in the dock and at sea, to 
ensure the safety and reliability of the 
booster system, 

The new electrical auxiliary system 
for the booster installation receives its 
power from the booster diesel-genera- 
tor set via a 6600/480V, 500KVA trans- 
former. 


Booster drives bow thruster 


Since the booster diesel-generator 
is not required for docking manoeuvres 
or when the ships are in port, it can 
also be used to drive the newly in- 
stalled ABB bow thruster, Thus, the 
booster diesel-generator has two tasks 
in that it supplies: (1). additional en- 
ergy for the main drive (PTI); and (2). 
drive power for the bow thruster. 

The diesel-generator set supplies 
power to a 6.6kV substation with load 
feeders to the booster motor, the bow 
thruster and an auxiliary transformer. 

For this project, the Marine, Oil and 
Gas Industry Division of ABB Indust- 
rietechnik AG supplied the electrical 
booster plant, the electrical equipment 
for the bow thruster and all of the 
cabling for the electrical systems. Dur- 
ing the conversion, it was necessary, 
among other things, to shorten all of 
the cables to the forebody. This in- 
volved cutting a 40m-long section out 
of approximately 350 cables and then 
reconnecting the cables using 
heatshrink joints. This work was car- 
tied out in close collaboration with 
the shipyard and the suppliers of the 
other systems to ensure full compli- 
ance with ABS and USCG regulations. 
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to the main drive shaft. 


Self-supporting system 
400 kW 


80 kW 
Electrical 
loss 


210 kW 
Shaft loss 


Fig.4: energy flow in the propeller shaft. 


Sea trials with the first ship to be 
completed, the Sea-Land Pride (for- 
merly Galveston Bay), were carried 
out in the summer of 1994 and under- 
scored the success of the project. The 
vessel, which had been running with 
aspeed of 18 knots, achieved 19 knots 
without the booster system and al- 
most 22 knots with it. In the same 


159 kW 
Gear loss 


1 
The new booster generator is used to feed an additional 4000kW (before losses) 


87 kW Electrical loss 


Alternator Wärtsilä- 
6000 kVA Diesel engine 12R 32 
4860 kW 


Main engine 
Sulzer 

7 RLB 90 

20,588 kW 


year, its two sister ships, Sea-Land 
Value and Raleigh Bay, were also 
handed over to the customer after suc- 
cessful conversions. sc 


Acknowledgement: this article has been 
adapted from an article that appeared 
in the March 1997 issue of ABB Review, 
published by Asea Brown Boveri Ltd. 
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VINTAGE RADIO 


By JOHN HILL 


During the 1930s era, large TRF receivers in 
huge cabinets were very popular and 
remained that way for some time. However, 
the depression years saw many changes in 
radio manufacture and these hard times 
spawned a variety of smaller and cheap- 


er receivers. 


Making a successful low-cost radio 
meant cutting back and although the 
5-valve receiver was the accepted 
norm of the day, some manufacturers 
produced 4-valvers — something that 
was not all that practical at the time. 
While quite reasonable 4-valve receiv- 
ers were common in the 1940s and 
1950s, their predecessors of the early 
1930s were sadly lacking in perform- 
ance. Nevertheless, the 4-valve super- 
hets were considerably better than 
their TRF counterparts. 


The 4-valve Airzone 

This month’s story is about an early 
Airzone 4-valve mantel style superhet 
of about 1933 vintage. It was bought 


The budget-priced Airzone has no dial escutcheon. 
Instead, it features two routed grooves around a heart- 


shaped peephole dial aperture. 
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in a fairly sad state of re- 

pair and although a few 

whispers (whimpers) 
came forth from the loud- 
speaker, one could not re- 
ally say that the set was 
working. 

The Airzone’s valve line 
up is as follows: 80 recti- 
fier, 57 autodyne mixer, 58 
intermediate frequency am- 
plifier and 59 output pen- 
tode, the latter used as a com- 
bined anode bend detector and out- 
put stage. 

The Airzone has an intermediate 
frequency of 465kHz, which means 
that the 3-gang tuning capacitor and 


The Airzone 
4-valve superhet, 
circa 1933. A semi-gloss lacquer 
treatment seemed appropriate for the 
age of the receiver. 


The speaker grille cloth was reversed so that its clean side 
showed through the front of the cabinet. This tri 
worth remembering if you are restoring an old receiver. 


is well 


bandpass filter used on early super- 
hets with 175kHz IFs were not re- 
quired. That in itself would amount 
to a worthwhile reduction in produc- 
tion costs. 

Anode bend detection had been 
used in radio receivers for some time 
and was the current trend when the 
Airzone was made. However, using 
this method of detection on the out- 
put valve was a departure from the 
normal practice of putting the detec- 
tor ahead of the output stage. 


Anode bend problems 


Using the output valve as an anode 
bend detector creates a number of 
problems. First, because the valve is 
biased to work near cut off, its plate 
current is considerably reduced. This 
means that the set requires an output 
transformer with a much higher than 
normal primary impedance, other- 
wise its output power will be well 
down compared to that from a con- 
ventional class-A output stage. 

Second, because of the reduced 
plate current, there is insufficient cur- 
rent flowing through the field coil to 
adequately energise the speaker mag- 
net, ifa standard 2kQ field resistance 
is used, This speaker problem was 
overcome by employing a tapped high 
resistance winding. Other 4-valve 
receivers did use standard speakers 
but the circuit was designed to bleed 
off sufficient high tension current to 
energise the field. 

It wasn't until diode detection came 
into general use that the output valve 
was used as a conventional output 
stage in these early 4-valve superhet 
receivers. When diode detection was 
used, the diodes were usually en- 
closed in the IF amplifier valve. The 
old 6B7 and type 55 valves had built- 
in diodes and were much used dur- 
ing the mid-1930s. 

But let’s return to the old Airzone. 


Budget market 


This receiver was undoubtedly 
aimed at the budget end of the mar- 
ket. Its manufacture was so cost-ef- 
fective that the lightweight plywood 
cabinet has no dial escutcheon and 
relies on a routed shape in the front 
panel to substitute for this common 
embellishment. Most receivers of that 
era had either a pressed brass or 
moulded bakelite escutcheon but not 
the old Airzone! 

The dial pointer takes the form ofa 


This view shows the front of the chassis after the restoration work had been 
completed. 


quite well, despite its initial condition. 


heart-shaped peephole cut into the 
front panel. If a radio manufacturer 
was to survive in the early 1930s he 
had to trim costs in every way imagi- 
nable. Airzone successfully did this 
and was still making radios well into 
the post-war period. 

The speaker is the original Magnavox 
150D, a 6-inch (150mm) electrody- 
namic type with a tapped field wind- 
ing. The field winding has an imped- 


P 


À 
This rear view shows the chassis inside the cabinet. The old receiver cleaned up 


ance of 6kQ and is tapped at 3.5kQ. 
The original high-impedance output 
transformer was still attached to the 
speaker, 

Fortunately, both the tapped field 
and the output transformer were still 
in working order. As might be ex- 
pected, these somewhat rare items are 
difficult to find and expensive to buy 
or have rewound. 

The IF transformers are mounted 
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All the bias resistors in the old Airzone are wirewound. 


on top of the chassis in large alu- 
minium cans and are adjusted by trim- 
mer Capacitors. 

The aerial and oscillator coils are 
also mounted in large aluminium cans. 
These are underneath the chassis and 
occupy approximately one third of 
the available space below. They hinder 
access to some of the valve sockets 
and wiring. 

The high tension setup is unusual 
in that the voltages are extremely high 
(460V at the rectifier) and only one 
filter capacitor, an 8uF electrolytic on 
the input side of the field winding, is 
used. The original — and defunct — 


The type 59 output pentode has a 
large 7-pin base which gives the 


suppressor its own pin connection. 


A 


A great deal of the under-chassis space is taken up by the aerial and oscillator 
coils. These units restrict access to several valve sockets, making voltage checks 
quite difficult. 
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wet type was replaced with a new 
10uF 500V unit. 

The wirewound voltage divider and 
cathode bias resistors are unusual in 
that they are wound like a bunched 
filament in a light globe, thus making 
very compact units. 

Also of unusual design is the type 
59 output pentode in that it has two 
cathodes and a suppressor grid that 
connects to a separate base pin. Even 
with one heater out of action, the old 
59 will still work reasonably well. 
While most other pentodes have the 
suppressor grid connected internally 
to the cathode and use a 6-pin base, 
the 59 has a pin connection for the 
suppressor and a large 7-pin base. 


Anode bend detector 


The output/detector has a very high 
cathode resistor of around 4kQ, which 
operates the valve near its cutoff point. 
This is necessary for a valve operating 
as an anode bend detector. 

When set up in this manner there 
will be pulses of anode current during 
positive half-cycles at the control grid 
and little or no current during nega- 
tive half-cycles. Thus, the valve recti- 
fies or detects the radio frequency sig- 
nal applied to its control grid. 

Inserting a milliamp meter in the 
output valve's cathode connection was 
an interesting experiment. Total valve 
current varied between 6-10mA, de- 
pending on the signal strength at the 
control grid. If set up as a normal 
class-A output stage, a 59 would pass 
about 44mA. The cathode bias voltage 
is around 40V. 

Another point worth mentioning is 
the fact that, because of the low cur- 
rent flow, the valve does not operate 
at a very high temperature. One can 
grasp it firmly without being burnt. 
Even the rectifier works much cooler 
but is still too hot to hold for long. 

Plate voltages throughout the Air- 
zone are extremely high, with 320V 
on the 57, 350V on the 58 and 360V on 
the 59. Iguess that’s one way of squeez- 
ing out that extra performance. 


Repairs 

The repairs involved replacing the 
paper capacitors and the previously 
mentioned 8uF electrolytic. Due to 
the high tension supply being so el- 
evated. 630V capacitors were used 
throughout as some would be stressed 
at close to 500V potentials during the 
warm-up period. 


d 


The power cord and speaker leads share a common grommet. The speaker has 
no plug and is wired directly into the circuit. 


nN 


iew shows the 80 rectifier and the 59 output detector. Note also the large 


TF transformer and the single wet type electrolytic capacitor. 


The cabinet required the usual re- 
gluing treatment and was refinished 
in semi-gloss. The speaker grille cloth 
was dirty but otherwise in reasonable 
condition. Turning it back to front 
soon solved that problem. 

All things considered, the old 4- 
valve superhet Airzone is a fairly unu- 


sual receiver when compared to the 4- 
valvers that followed in the diode de- 
tection era. While it was originally 
marketed as an economy model, it is 
nevertheless a very collectible item 
today — particularly as it is housed in 
a “Cathedral” style cabinet and re- 
tains its original speaker setup. SC 


Vintage Radio 
Toy Repairs 
Sales 
Valves 


Books 
Spare Parts 


See the specialists 
* Stock constantly changing. 


* Top prices paid for good quality 
vintage wireless and audio amps. 


* Friendly, reliable expert service. 


Call in or send SSAE for 
our current catalogue 


RESURRECTION 
RADIO 


242 Chapel Street (PO Box 2029) 
PRAHRAN, VIC 3181 
Tel (03) 9510 4486 Fax (03) 9529 5639 


The answers! to 
260,000 questions, 
ALL in one book! 


apie 
| 


conductors 


kam 


The largest range of replacement 
semiconductors in the industry! Call 
now to get your new NTE cross refer- 
ence book for just $25. 


Stewart Electronic Components en 
P.O. Box 281 Oakleigh 3166 
phone (03)9543-3733 fax (03)9543-7238 


NOVEMBER 1997 79 


COMPUTER BITS 


BY JASON COLE 


= 


Relocating your CD-ROM drive 


Windows 95 works well but how do you 
correct the problem of adding a new 
hard disc drive that wants to live where 
the CD-ROM currently lives? 


Hard disc drives (HDDs) have dra- 
matically increased in size in the last 
couple of years, while prices have gone 
the other way. The only problem is 
that when you buy your new HDD, it 
generally becomes the secondary or 
D: drive while the older unit is kept as 
the C: drive (so that you don’t have to 
reinstall the operating system). This 
is fine except that your CD-ROM is 
now assigned the next drive letter 


FF Sy Floppy disk controllers 
8- Hard disk controllers 
B-D HP Scanlet Scanners 


 9Q, OPTi 820930 Sound System 
E 2 Ports (COM & LPT) 

& @ SCSI controllers 

$8, Sound. video and game controllers 


E ee 


along the chain which is E:. 

Of course, if the CD-ROM had been 
assigned a higher drive letter such as 
R: in the first place, then all would be 
well. It would retain its drive assign- 
ment when extra hard disc drives were 
added and the problem simply would 
not arise. 

But why is it a problem if your CD- 
ROM is shuffled from D: to E: when a 
new HDD is added? The answer is 


System 


that any program that was originally 
installed from the CD-ROM, and which 
refers back to the CD-ROM while it is 
running, will no longer work. When 
it's time to load that wonderful game 
called “LightHouse” (or whatever), it 
will go to the drive assignment where 
it thinks the CD-ROM is and find the 
new hard disc drive instead. And that 
means no fancy graphics or anything 
else. In short, “it ain't gonna work 
mate”, 

One way to correct this problem is 
to reinstall all the CD-ROM based soft- 
ware. However, this might not work 
out too well. Any patches will also 
have to be reinstalled and this can be 
time consuming and troublesome with 
some of the older software packages, 

A more elegant way to solve the 


General Device Manager | Hardware Proies | Performance | | 
G View devices by type 


C View devices by connection | 


MATSHITACDA Ow-7501 
S Disk dives 
S Display adapters 
a 3 Floppy disk contioliers 
E S Hard disk contolers 
È HP Scanlet Scanners 


Fig.1: right click My Computer, then click Properties and 
select the Device Manager tab to bring up this dialog box. 
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louble-click the CD-ROM option so that it expands 
to show the currently installed CD-ROM drive. 


BS) MATSHITA CD-R CW-7501 


Firmware revision: 1.13 


Fig.3 (left): selecting the CD-ROM drive, then clicking 
Properties and selecting the Settings tab brings up this 


| dialog box. The current drive assignment is shown towards 
| the bottom and you can change it by clicking the down 
arrows and selecting a new assignment (eg, R:). 


Open: [regedit 


problem is to change all pointers to 
the old D: drive to the new CD-ROM 
assignment. This is done by delving 
into the subterranean depths of the 
Registry. Now I know that I have 
warned about the dangers of delving 
into the Registry in the past but there 
are times when it is necessary. 


Back it up 

Now remember, the Registry is re- 
ally, really important to the correct 
operation of Windows 95. For this 


(Gy HKEY_CLASSES_ROOT 
#8 Gy HKEY_CURRENT_USER 
© Gy HREY_LOCAL_ MACHINE 
a GQ HREY_USERS 

#) Gy HKEY_CURRENT_CONFIG 
& Ga HKEY_OYN_DATA 


Type the name of a program, folder. or document, and 
‘Windows will open it for you. 


cmos | to. | 


reason, make a backup of it first so 
that you can restore it if you make a 
mistake. The Computer Bits column 
in the September 1997 issue tells you 
how to make Registry backups. 

Also, make sure Windows 95 is 
working correctly in the first place. 
It's pointless fixing the brakes if the 
wheels are square! 

Before starting, I have found that 
it’s best if the CD-ROM is changed to 
another drive assignment before you 
install the second hard disc drive. To 


EL see eee | 


Fig.4: you launch the Registry Editor by clicking Start, 
Run and typing regedit on the Open line. 


do this in Windows 95, just follow 
these simple steps: 

(1). Right click on My Computer (on 
the desktop) and select Properties to 
bring up the Systems Properties box. 

(2) Click the Device Manager tab to 
bring up the dialog box shown in Fig.1, 


Fig.5 (below): this is the window that 
appears when you launch the Registry 
Editor. Be sure to back the registry up 
first before making any changes, as 
the registry is vital to the operation of 
Windows 95. 


[My Computer 


A 
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Fig.6: you can 
search for all 
occurrences of D: 
in the Registry by 
pressing CTRL F 
to bring up the 
Find dialog box. 


then Double click on the CD-ROM 
option. The CD-ROM option will ex- 
pand to show your currently installed 
CD-ROM (Fig.2). 

(3) Click once on your CD-ROM and 
then click the Properties button. A 
new box will open and you should 
now Click the Settings tab to bring up 
a box similar to that shown in Fig.3. 

(4) Towards the bottom of this box, 
you will see a section which shows 
the current CD-ROM drive assignment 
and just below that some settings for 
reserving a drive letter. At this stage, 
the latter will probably have no as- 
signment selected, 

To select an assignment, click on 


the Start Drive Letter down arrow. A 
list of available assignments will now 
appear. Select a new assignment (R: is 
always a good drive letter assignment 
fora CD-ROM drive) and the End Drive 
Letter will automatically select R: as 
well. 

(5) Click OK to close the dialog box 
and save the new assignment, then 
click OK on the Device Manager box 
to close it. You will now be prompted 
to reset your computer so that the new 
changes will work. 


Let’s hack the Registry 


Now that we've assigned a new 
drive letter to the CD-ROM, let’s open 


— 


NORBITON SYSTEMS KITS & CARDS 


the Registry Editor. There is no 
shortcut to the Registry Editor on the 
Taskbar, so we must launch it using 
the Run command. To do this, click 
the Start button, select Run, type 
Regedit and press return (Fig.4) 

The Registry Editor will load and 
you see a window just like that shown 
in Fig.5. 

Now select (highlight) My Compu- 
ter and press Ctrl F for the search 
engine. A window like that shown in 
Fig.6 will pop up and you should then 
type in D: and click the Find Next 
button. It will now go through the 
Registry and find any occurrence of 


Be careful, because it will also find 
other values that match this criterion 
such as Dword: 

It is wise not to set the search up so 
that it only matches the whole string 
because it can miss some setup op- 
tions. Searching for D: should locate 
both D: and D:/, as well as D:/progra~1 
and so on. 

This sounds easy and it actually is. 
All you really have to do is think 
about what you are changing. 

In order to make the actual changes, 
you utilise the right click option on 


Protect Your Valuable Issues 


NS_PC101 card for XT/AT/PCs 
allows access to 48 I/O lines. 
There are 5 groups (0 to 4) avail- 
able on a de-facto industrial 
standard 50-way ribbon cable 
used in STEbus and VMEbus 
19" rack mount control systems, 
The board uses 2 x 8255 ICs. 
Multiple boards can be used if 
more I/O lines are required. 


NS_LED PCB gives visual ac- 
cess to five groups (0 to 4) of 
the NS_PC10X. There isa total 
of 40 status LEDs. The board 
offers a 25-way “D" type female 
‘socket. The lines are driven by 
74244 ICs & configured as a 
parallel printer port. This socket 
gives access to printer port kits, 
eg, stepper motors, LCDs, di- 
rect digital synthesis. 


NS_16_8 PCBisa system con- 
ditioning card with 16 optically 
isolated inputs set-up for either 
12V or 24V operation. The board 
provides 8 single pole, double 
throw relays with 10 Amp con- 
tact rating. 


For brochure write to: 
Reply Paid 68 


NS_DC_DC is a step down 
converter with an input range 
11 to 35V DC and an output of 5 
volts DC at 5 Amps, with an 
output ripple of approx 150mV. 
There isan IN/OUT 50-way con- 
nector isolating the SV and 12V+ 
&12V- rails of the PC power 
supply. This segregates PC's 
power when working on proto- 
types. 


NSDC_DC1 module used with 
NS_DC_DC&NSDC_DC4con- 
verters is a 5V to 12V(+/-) step- 
up converter. The board utilises 
743 switch mode IC with 2 x 
12V regulators, with output rip- 
ple of approx 200mV. 


NS_UTIL1 prototyping board 
has 1580 bread board holes ac- 
cess to any 3 groups (0 to 4) on 
the 50-way cable pinout. Power 
is available from the 50-way ca- 
ble format 5 volts at 2 Amps & 
12V+ 12V- at 1 Amp. There is 
provision for array resistors with 
either a ground or positive com- 
mon connection. 


NORBITON SYSTEMS 


PO Box 687 
Rockingham WA 6968 
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* Heavy board covers with 2-tone 
green vinyl covering 


* Each binder holds up to 14 issues 


* SILICON CHIP logo printed in gold-coloured 
lettering on spine & cover 
Price: $A11.95 plus $A3 p&p each (NZ $A8 p&p). 


Just fill in & mail the handy order form in this issue; or 
fax (02) 9979 6503; or ring (02) 9979 5644 & quote your 
credit card number. 


the mouse. Each time you find an old 
drive assignment, you right click on 
the Name and then left click on Modify 
so that you can make the necessary 
changes to the Data. To change the 
Name (should that also be incorrect), 
you select the Rename option — see 
Fig.7. 

Do not make any other changes ex- 
cept to the drive assignment, as chang- 
ing the path will cause problems that 
can only be corrected by reinstalling 


Once you have made the necessary 
changes, click the Find Next button 
(or press F3) to automatically search 
for the next occurrence of D:. Once all 
the changes have been made, you can 
then check for any missed assignments 
by highlighting “My Computer” and 
pressing F3 to initiate a complete new 
search from the top. This may take a 
while to do as the Registry can be 
quite large. 

When all is done, check it out by 


the affected software. 


Tip: Send Files Straight To The Recycle 
Bin; Do Not Click “Yes” To Confirm 


Sick of clicking “yes” in the confirmation box that pops up each 
time you press the delete key or drag files to the Recycle Bin? Then 
turn it off. 

To do this, right-click the Recycle Bin and click Properties from 
the resulting drop-down menu to bring up the dialog box shown in 
Fig.8. Now clear the “Display Delete Confirmation Box” option and 
click OK to close the box. 

Now when you delete files, they will go straight to the Recycle 
Bin. Don't worry about deleting the wrong stuff because it is all in 
the Recycle Bin and can be retrieved if necessary until the bin is 
cleared. You will still be prompted if you want to delete an appli- 
cations (*.exe) file, however. This is because application files are 
considered more important than others. 

By the way, you can also use the Recycle Bin Properties dialog 
box to set the maximum size of the Recycle Bin (as a percentage 
of disc size). If you have two hard disc drives, you can either use 
the same percentage for both or set them independently. 


loading your favourite CD-ROM based 


game and see if it works. Most pro- 
grams should run fine but remember 
to check out your System.ini and 
Win.ini files for programs that were 
written for Windows 3.x and edit any 
path entries accordingly. You should 
also inspect any .ini files that are spe- 
cific to those programs and edit these 
if necessary. 

If a program still refuses to work, 
then reinstall it and everything should 
be OK. Saved game points should still 
be there as will all your important 
documents. The changes we have 
made only affect the programs them- 
selves and not your saved data. SC 
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soba 


Versatile colour printer with optional Photo Colour Kit. 
Creates stunning Photographic output using 6 colour 
system. * Handles bothbanner(continuos) paper (upto20 
sheets) and standard cut sheet paper (up to 100 sheets/20 
envelopes) *5 ppm in blackand 1.7ppm in colour * Hi-speed 
Bitronics (Bi-Directional) Parallel interface + Energy Star 
Compliant + Uses Hi-Capacity 1000 page Black, Tri-Chamber 
cartridges and Photo Quality Cartridge (2 colour plus black) 


HP LaserJet 6L E 


Offers both Windows printing system for ultra fast graphics printing = 
or traditional PCL5e for DOS Hi-speed processor for 6ppm > 
*Memory is 1Mb RAM with MEt which effectively doubles 
memory and is upgradeable to 9Mb *600 x 600 dpi *Handles 
any paper size from A4/Legal to Envelopes Offers straight: 
through or curved paper path * 100 sheet paper tray and manual 
feed slots both adjustable. «Can be used as standalone IBM, 
shared via parallel port or networked using a JetDirect EX box. 


AMAZING 640 X 480 RESOLUTION 
IN 24-BIT TRUE COLOURS! 


Use this incredibly sharp colour CCD 
Camera to meet people over the 
Internet or to take happy snaps, etc- 
let your imagination run wild! Ideal 
fore Internet Video Conferencing 
*lmage Capture * Add pictures to 
your e-mail and more! 


sinternet Phone 


Bip ae software 


Bundled with a value-packed €— 
CD-ROM which includes: 


m 


C 94166 ..$399 tax inc. 
$335 tax ex. 


C94156..$649 tax inc. 
$539 tax ex. 


A, 


Video 


Conferencing software *Image 


TWAIN 


Microsoft Office 97, 


Value Pack Upgrade Professional 
97 *Excel 97* Access 


& a Games Samp 


A4 LAMINATOR 
A4 SIZE LAMINATOR 


you can protect and preserve your 
favourite documents 
-up to A4 size, 
business cards, 
recipes, membership 
cards, and other types © 
of paper thin objects in 

a waterproof, airtight seal.“ 


1A91 101 s189 


ee TAX INC 
Specifications: 
Max. Laminating Width: 230m/m 
Laminating Speed: 330mm/minute 
Laminating 
Temperature: 115°C (thermostat) 
Weight:21003 NET 
Size: 375 x 245 x 88 (mm) 
Power Source: 110-220 

VAC (50-60 Hz) 

Power Consumption: 260 W ~. 
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A91118 216 X 303MM (A4) PKT 100$89.00 
A91119 216 X 303MM (A4) PKT10 $12.95 


ees 


into any 


Price 


Microsoft: * Office 97 Professional 


from Tower to Desktop 3 
models, To access new data 
Simply connect another hard 
drive to this carrier. 


lord 
97 Powerpoint 


= 97 + Outlook «Publisher 97 * Encarta 97 World 
2D) Atias* Bookshelf Basics & Money * Symantec 
Norton AntiVirus BONUS MS IntelliMouse 


7A 


sh 
hae 


An alternative precise pointing device. 
67W x 75H x 15D mm 


14334 ai 
95 < 


Operates like a 

mouse but using 

your finger or the 

the stylus pen 

supplied. Fully 

compatible with 

Microsoft® serial 

mouse and IBM 

PS/2 mouse. For 

Windows 3.1, Windows 95 or DOS 


IREMOVABLE-.._ | 
3.5" H.D.D. FRAME 
EZ 


This frame suits 3.5" hard 
disk drives format and will fit 


computer casing 


C11933 


ESTABLISHED 
SINCE 1977 


intel Ano K6-156mh 
pan AMD K6-200Mhz 
$499 |AMD K6-23Mhz 


CAT NO. DESCRIP TIONS ~. 

X18075 1Meg 16bit VGA ... 

X18004 IDE/SPG ... 

X18005 High Speed i 

X17068 SCSI Controller Ädapi 

X18165 16bit ETHERNET RJ45 + BNC 
X15810 Ethernet 5-port 10 base T hub 
X15814 Ethernet HUB 10 base T Connecic E 
X15816 Ethernet HUB 16 base T Connector (14 RJ45 Effective) RH 
X15818 Ethernet HUB 20 base T Connector (19 RJ45 Effective)$369 
X18228 Printer Lpt123 Card 16-Bit MEWT. sag j” S 
X18232 Printer 2-Port Slot Lpt123 Card 16-Bit WEW?.. 

X18017 Printer Slot Lpt 1 Card 4 
X18141 High Speed Serial Card 1-Port 16550 .. 
X18041 High Speed Serial Card 2-Port 16550AFN .. 
X18143 High Speed Serial Card 4-Port 16550AFN .... 


X17456 OEM SBLaster AWE64 

X17250 ESS 16 Bit Sound Card 

SB OEM products do not have manual or 
"AVAILABLE TO ORDER 

X18003 ENHANCED VESA MULTI I/O 
X18050 VESA IDE ENHANCED MUDI O- PROMISE TECH" 
X18100 VESA VGA CARD . 


X17900 PGI 1M VGA TRIDENT i 9440 
X18178 PCI IDE CONTROLLER 


4 

BET GA MLLERNIUM 2M8 

PEI MGA MILLENNIUM AMB WRAM 
6 PCI MGA jie 8MB WRAM 


tique 2MEG 3D Business Software bundle .. $249 
bis 2MEG 3D Gomes Software bundle .. 
AMEG 3D Sans Safan borile 


Video MEE or 198 
OEM Diamond Steal 3D Vigeo 2s eh NBS) 18 


18264 
X18183 Pol VSA CIRRUS LOGIC $430 7 
X18210 2MB WRAM GrafaStar 700 Video 
17073 PCI SCSI MASTER ADAPTEC. 
X18220 PCI BUSTER MULTIMEDIA TY /CAPTUR 
ULTRA WIDE 3081 ADAPTEC 2943 
312510 BET Eierne ENC/RJAS u. 
“AVAILABLE TO ORDER 


PRESS IT CD LABELLING KIT 


With creating CD-ROMs titles so 
much easier and affordable these 
days, your CD labels will speak for 
themselves with this CD labelling 
kit. Simply print your masterpi 

‘on your laser or colour inkjet printer. 
‘Add that professionel touch with the JA 
special CD label applicator for easy, 
accurate positioning. 

Includes: * Designexpress™ PC 
Label Design Software plus...e MAC 
& PC design templates plus Clip Art bs 
on CD-ROM *10 A4 Blank labels 

with 2 pre-cut CD labels per sheets 

*CD Labelling applicator 

LABELS TO SUIT: In pack of 505 

Contents include 50 blank CD labels, with jewel case spine labels and 
multipurpose rectangular labels ail on one pre-cut label 

€20114 WHITE LABELS....... $27.95 

For Inkjet printers: 
€20115 CLEAR LABELS 


For Laser printers: 
20116 CLEAR LABELS 


$59.95 


$59.95 


eg aE ai 
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GAMES & MULTIMEDIA 


TITLES! 3g 


Goosebumps: Attack 
of the Mutant 


Goosebumps comes to life in this thrilling $ 
3-D action game. The Masked Mutant 
has an evil plan to take over the World. 


Can he be stopped $59 & 
Dilbert's Desktop Games 


10 hilarious games and activities to 
provide hours of irreverent fun 39 


Give your loved 
ones, one or 
more of these 
fantastic titles- 


k os a 


Control a teamof scientist stuck on an 
island packed with prehistoric perils. 
Requires courage, guts, & a plan of ga 


attack! $59 
Age of Empires 


RPG style game- build a powerful | 
flourishing empire with a small stone age 


NG EL 


"| ALL NEW MICROSOFT 


ESTABLISHED 
SINCE 1977 


HIGHER PERFORMANCE 
THAN EVER BEFORE! 


This mainboard provides a highly integrated solution 
for fully compatible, high performance PC/ATX 
platforms, and supports Pentium® II processors, flexible 
main /memory size can be installed from 8MB up to 
512MB SDRAM or 8MB up to 1GB EDO DIMM, so as 
to give full play to the advantages of Pentium® II 
processors. The mainboard offers a wide range of 
interface to support integrated on-board IDE and on- 
board I/O function. The current green function is 
divided into three phases: Doze, Standby and Suspend. 


Key Features 

* Pentium® Il -Supports Pentium® I processors at 233/ 
266/300/ 333MHz -Supports 60/ 66MHz bus speed 
-Pentium® Il core frequency = System Clock x2, x2.5, 
x3, 135, x4, x45, x5, x5.5 -On board switching voltage 
regulator with VIB(Voltage 1D), and Pentium® Il core 
supply voltage can be selected from 1. 3V to 3. 5V 
‘automatically 

Chipset -Intel® 440LX (82443LX, 82371AB PIIX4) 
+System memory -Four 168 pin DIMM sockets -For up 
to 512MB SDRAM memory or up to 1 GB EDO memory 
-Supports memory EC (Error checking) and ECC (Error 
Checking and Correction) function 

{On-board IDE -Supports two PCI PIO and bus Master 
IDE ports. -Supports 2 Fast IDE interfaces, for up to 4 IDE 
devices including IDE hard disks end CD ROMs -Supports 
“Ultra DMA/33" Synchronous DMA mode transfers u 
to 33 Mbytes/sec -Integrated 8x32bit buffer for, IDE, 


Burst Transfers. 
* On-board /0 -Use NS Plug & play VO chip PCXX307 
zane floppy port supports up to two 3.5 of 5.25" 
floppy drives 360K/ 720K/ 1.2M/ 1:44M /2.88M 
format 

-Supports LS-120 floppy disk drive -All VO port pan 
be enabled/disabled by BIOS setup Two high speed 
16560 fast compatible UARTs (COM1/COMZ/COM3/ 
COM4 selectable) with 16-byte send /receive FIFOs 
and support Midi mode -One enabled parallel port at 
VO address 378H/ 

BIOS -Licensed advanced AWARD BIOS, Supports 
Flash ROM BIOS, Plug and play ready. Built-in NCR® 
53C810 BIOS -Supports IDE Cb-ROM or SCSI bootup 
Expansion slots -3 x ISA slots and 4 x PCI slots -1 
AGP Slot 


tribe through 10,000 years of evolution. 
Command powerful armies. Multiple 
gameplay. .. 


j ABAT A BRIDGE T00 F 
Based on World War Il Operation Market 
Garden. Take up the challenge to control S 
five strategic bridges in occupied 


Explore 45 3-D detailed cityscapes and 
land in more than 3,000 airports. New 
multiplay with up to seven pilots in the 
air. Seven exciting new aircraft 


Microsoft Money 98 EZ yaa 
Perfect guide through organising and | sates 
tracking finances-from everyday bill Bais) Ea 
paying to creating a family budget..... e 


authoritative arcticles with engaging 
multimedia, lightning fast search 


facilities .... $79 ees 


Microsoft Encarta 98 
World Atlas Edition) 
Discover the world. More than 5,000) 
multimedia images and videos, music 
and sound clips to experinece. 9,000 web’ 


links to explore $79 


e Microsoft 
Encarta 98 Encylopedia 
More than 12,000 photos/illustrations 


140 videos/animations, 4,000 music and 
sound clips bring the world to life. 5,000| 


$119 | 


web links to explore .. 


CO-AXIAL 


FOUR WAY 6x9 #2 
SPEAKER 


Board size -305 mm x 244mm 
regular amplified speakers. 
Magnetically shielded, Can 

be used as powered/ 

amplified speakers. 

Independent control for 

with silver dust cap. Voume controls and single aux 
input. Lightweight and portable. 
Specifications: 
* 10 watts PMPO per channel 
10% THD @ 402 *87mm driver *Input 


20 WATT SPEAKERS 
each box. With Bass boost 
signal: Aux is 300mV *Requires 6VDC 


$ Budget stereo computer or m F 
circuit. Features paper cone p 
300mA or 4 x "C" size batteries. 


+6" x 9" 4 way 
«Polypropylene Cone 
*High Power 
*200Watts + 200Watts 
*30 oz strontium magnet 
*Freq.response; 40-21,000 Hz 
+4 ohms impedance 


PARALLEL AUTOMATIC 2 WAY 


* Allows 2 computers to share one 
printer or 2 printers to be selected 
from one computer 

*Simple switch selection to change 
mode 

+A, B -> C selection or A -> B, C 
selection 

* Power supply required (500mA- 
240VAC to 9VDC power pack- 
M19015 $19.95) 


PARALLEL AUTOMATIC A & B SWITCH 


* Automatic two way 

* Allows two computers to 
share one printer 

* Compatible with most 
printers 

*No external power/ 
software required- 
powered by computer 


Amplify upg. 
to 16 TV's A 
The POWER LINK adapted from the UK design for 
Australian requirements, provide an easy antenna 
signal splitting and amplification system. It 
comprises of two outputs: -One for high gain for 
amplifying a weak signal to 1 to 4 tvs or distributing 
an average signal to 1 to 16 tvs. -The other output 
is for low gain for feeding a tv in normal areas or for 
feeding another POWER LINK for another system 
up to 16 tvs. 

* This unit can be used in a couple of different ways: 
Ampiifying/distributing TV and if needed FM radio 
‘signals and or distributing video/Sateliite/Cable TV 
as well as an FM radio 

* Simple modular connectivity make this system a 
‘snap to install and expand when required. 


a FASE COP CENCE VECO NORGE 


TABLISHED 


ESI 
SINCE 1977 


Mi 


BREADBOARD KITS 


Great for prototyping your very 

own integrated circuit design. 

A quick and easy way of building and testing the 

validity of your very own integrated circuit design 

before you soldered up a final version. 

These breadboard kits feature: 

+ Highly durable Acetal board, ensuring long life with 
static charge resistance quality. 

+ Nickel Silver contacts for low resistance connections, 

* Specially designed clips allows all DIP size 
components leads, 20-29 AWG (0.3-0.8mm) for over 
10,000 insertion, 

* Round insertion holes for flexibility- allowing easy 
insertion of various components from resistors to 
chokes, 

+ Aluminium ground 
static making itideal 
applications 

* Finely marked coordinate points for easy set-up. 

* Units can be further expanded in size by simply snap- 
fitting in another section for a larger circuit. 

* Units also snap together in horizontal or vertical 
direction for greater flexibity. 

+ Each distribution strip provides 4 section of positive 
voltage terminals. 


Plate fr high frequency without 
for HF, high speed and fow noise 


e 140 x 70mm 
°1.6mm aluminum * 
plate 


1 distribution strip 
1 terminal strip 


Components: 
+4 biring posts 
e 5 pads 

+ 140 jumper wires * 6 adhesive 


Breadboard: 
20 tie points 
< 140 x 70mm 

+ 1.6 mm aluminum 
late 

distribution stri 
e 4 terminal strip 


ES 


Components: 
+ 4 binding posts 
* 5 pads 

e 140 jumper wires + 5 adhesive 


IDEAL FOR ELECTRONICS STUDENTS, 
TECHNICIAN, R & D LABS, ETC. 


ELECTRONICS CD 
THOUSANDS OF PROGRAMS & FILES TO 

ENHANCE YOUR ELECTRONICS KNOWLEDGE 
BEST ELECTRONIC PROGRAMS . 
PC ELECTRONIC PLUS VOL.3 
ELECTRONIC 2000 
HARDWARE TECHN 


See our website- hitp://www.rie.) 
complete listings of programs, utilities, etc. 


Portable Modular cord 
tester which checks for 


continuity and incorrect 

wiring. Dual colour LED's 

illuminate green to indicate 

straight-thru wiring or redto indicate 

crossed wiring. 2 models available? : 
RJ11/RJ12 (3 pair) and R45 (4 pair). 9V alkaline battery fs 


reaured. Y16118 (RJ12).... $89.95 
Y16119 (RJ45) ... $89.95 


Fast acting ceramic fuses 
designed for use with $ 
Precision testinstruments assadas 
Such as multimeter or oscilloscopes. 


$16270 6.3A Ceramic Fuse M205 .. 
$16274 8A Ceramic Fuse M205 
$16278 10A Ceramic Fuse M20: 
$16280 15A Ceramic Fuse M20: 
$16290 1A Ceramic Fuse 3AG 
$16294 2A Ceramic Fuse 3AG. 
$16298 5A Ceramic Fuse 3AG. 
$16300 7A Ceramic Fuse 3AG 
$16304 8A Ceramic Fuse 3AG 
$16308 10A Ceramic Fuse 3AG. 


Windows 95 For Dummies 2/e 
Internet For Dummies 4/e 
Microsoft Office 97 For Wi 


Windows 3. 
Word 97 For Windows For Dum 
PC's For Dummies 4/e....... 
DOS 6.2 For Dummies 2/e 
Microsoft Works For Windows 


- $39.95 
$39.95 
$39.95 


Unix For Dummies 2/e 
Networking with Netware For Dummies £0 So 
i .9: 


echnical Support 
aeaa: $190. 


t Window 
Training (BK/3CD) ...... 


Windows 95 Simplified $39.95 
Microsoft Windows 95 At a Glance ... $29.95 
Microsoft Project For Dummies (Bk/Dsk)....... 
. $49.95 

$49.95 


PowerPoint 97 For Windows For Dummies .... 


4 Red Hat Power Toois-6 CDs 


95 | Visual C+ + Toolbox 


00 | C/C+ + Super Library 


Comparatie size 
fo a normal 14° 
monitor 


IT WILL BLOW YOU AWAY! 


3 piece system included in a separate plywood cabinet. 
‘Subwoofer for most powerful deep base response and 
2-piece plastic satellites. 3 channel amplifier with built- 
in high-pass electronic crossover provides high-fidelity 
sound. Volume, subwoofer level controls for convenient 
level adjustment. Surround sound switch that greatly 
enhances game sound effects, 
speciFicaTions P/N AMAA AO 
RMS: subwoofer: 22W per channel, 

Satellites 10W per channel 
Acoustic output (max.SPL@1M}98 dB 
Frequency response:30 H2-20 KHz 
Drive unit:subwoofer powerful 5" subwoofer 
Satelite:3" ful-range 
Dimensions (WXDXH) 
Subwoofer:175x300x330mm! 
Satelites:108x110x175mm 


ALL NEW REFERENCE, TUTORIALS, 
INFO GOLDMINE ON CD-ROMS 


Upgrading & 


Maintaining your PC .... $49.9! 
LINUX Toolkit .. $39. 


Red Hat Version 4.2 

Infomagic LINUX 6 CD: 
LINUX Slackware .... 
LINUX Bible (4th Edition) Book 
Best 32-bit Tools for Delphi .... 
Best 32-bit Tools for Visual Basic .. 
C+ + Tools for Windows 


JAVA+ ..... 

PASCAL Super Library 
PowerTools for Visual FoxPro $ 
Science & Engineering Super Library $ 
Visual Basic 2000 $ 


39.95 
39.95 
5 


Windows NT Super Library 


DBASE Super Library .. 
See our website- htip://www.tie.net.au for 
complete listings of programs, utilities, etc. 


car 


PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD, 
LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, VIC 3169. 


K10005 
Ki0040 
K10045 
K10050 
K10070 
g| x10075 
K10080 
‘10095 
K10100 
K10105 
Kono 
K10120 
K10130 
K10125 
K10135 
K10140 
K10145 
10150 
10155 
K10160 
K10165 
K10166 
Ki0167 
10170 
X10175 
K10180 
K10200 
K10205 
10215 
K10225 
10270 
10275 
10295 
10300 
Ki0310 
10315 
10325 
£10325 
10330 
10335 
10340 
K10350 
K10355 
K10380 


FLOAT NICAD CHARGER .. 
TRANSISTOR TESTER 


1.5V TO 9V DC CONVERTER 
3 DIGIT COUNTER... 
ELECTRIC FENCE 

TV PATTERN GENERATOR 
DISCOLIGHTS.... # 
UNIVERSAL POWER SUPPLY 

LED SCANNER 

LOW FUEL INDICATOR FOR CAR — 
'SCREECHER CAR ALARM .... 
12/28V LIGHT CHASER... 
LOW VOLTAGE CUTOUT FOR CAR i 


VO ADAPTOR FOR PC's... 
24OVAC TRIAC TRIGGER (SHORT FOF 


INPUT BUFFER & RELAY DRIVER 
LOW COST SIG TRACER/AMP: 
STEREO FM TRANSMITTER .....-... 
IN-CIRCUIT TRANSISTOR TESTER 
VHF POWERMATCH 


LOW OHMS METER 
TEMPERATURE ADAPTOR 
IGNITION KILLER.. 
HEADPHONE AMPLIFIER 
50W AUDIO AMPLIFIER 


RS232 FOR COMMODORE 64 
RGB TO PAL ENCODER MODULE 


LOUDSPEAKER PROTECTOR -. 


VERSATILE LOW 
VOLTAGE ADAPTOR 
This little project is just the shot for 
those occasions where a low-voltage 
regulated DC source is needed from a 
small package. Based on a robust but 
low-cost regulator IC, the adaptor uses 
pushon jumper Inks to presat the 
‘output voltage between 3V and 15V, 
and depending onthe heatsink you use, 
can deliver an output current of up to 
1.5 amps. You can use it 
to power external 
peripherals from a PG, or 
to run a personal CD 
player from a car's 
Cigarette lighter socket, 

Aug'9i 


ACTIVE ANTENNA 
Designed purely for use withthe 
Popular 49 to 13 metres 
shortwave bands, and does 
away with a lot of excessive 
circuitry. The result is a cheap, 
low cost antenna that gives good 
performances using only a short 
Whip antenna 


This litle lighting gimmick was used 
by the dozen at a recent school 
eisteddfod. It uses a 12V 20W halogen 
lamp/retlector fitting mounted in a 
plastic drink bottle filled with red 
cellophane. A group of these gives a 
convincing imitation of fire, hence the 
name "Flickering Flame". SC Sept97 


ESTABLISHED 
si 


INCE 1977 


THERMOSTATIC SWITCH FOR RADIATOR FANS 


240VAC TRIAC TRIGGER (FULL FORM) 


‘TEMPERATURE PROBE FOR MULTIMETERS. 
18V / AMP BENCH TOP POWER SUPPLY 
ACTIVE DIRECT INJECTION (0!) UNIT FOR STAGE 
‘QUAD “Dr BOX FOR STAGE AND STUDIO 


PCB SOW AUDIO AMPLIFIER TDA TSi 


15% OFF ALLIITS -DONA 


PHONE CONTROLLED 
REMOTE POWER SWITCH 

When connected to a modem, this 
low-cost project will activate its 
240V AC outlet when a pre- 
determined number of rings occur 
on the phone line, Dubbed the 
Remote Power-up, it's ideal for 
communication sessions between 
PCs where the remote "host" is 
normally off- a far more secure 
way to leave an unattended PC 
and its valuable data. The unit has 
an automatic or manual shut-off 
feature, is easy to build common 
off-the-shelf parts, and can be 
used for a range of other remote 
ower control tasks. Jumper box 


30370 PORT 12V LEAD ACD BATTERY CHARGER $2735 | K10670 ECONOMY SURROUND SOUND DECODER 
i0a7s TSW 12240 INVENTER- ~ $4335 | K10675 LOW COST TRANSISTOR TESTERMOSFET 
K10380 1GHz DIGITAL FREQUENCY COUNTER ~ $147.95 | K10680 PC- DRIVEN ELECTROCARDIOGRAM ... 
K10382 HI-RES MODULATOR FOR K10380 aeons ‘$11.95 | K10685 IMPROVED FLEXITIMER MKZ... 
K10395 16-SECOND MESSAGE RECORDER $55.95 | K10690 LED BATTERY VOLTAGE INDICATOR .. 
K10400 WOOFER STOPPER .. z $55.95 | K10695 JACOB'S LADDER DISPLAY (Without Coil) ... 
K10405 COLOUR VIDEO FADER = ~em $32.95 | K10696 JACOB'S LADDER DISPLAY (With Coil) ..... 
KIO415 PC-CONTROLLED EPROM PROGRAMMER ~ $99.95 | K10700 FAST CHARGER FOR NICAD BATTERIES ..... 
KI0E3O REMOTE CONTROL ELECT COCKROACH $89.95 | K10705 MODEL TRAIN CONTROL WITA SIMULATED INERTIA 
K10440 HIGH EFFICIENCY FLUORO INVERTER KIT . $49.95 | K10710 A MIXTURE DISPLAY FOR FUEL INJECTED CARS 
K10445 IMPROVED DECODER FOR ACS SIGNALS $19.95 | K10720 ENGINE IMMOBILISER ..... 
10480 A SIMPLE LOW VOLTAGE SPEEO CONTROLLER.” $1395 | KIO72S LOW COST FIVE BAND EGUAL 
KNO4S5 PRINTER STATUS INDICA TOR FOR PRINTERS 55595 | K10730 SHORT FORM Low Cost Mir Sexe 
i046s LOW COST 25 ANPLFLER MODULE $18.95 | K10735 PC DRIVEN EGO SENSOR ANALYSER 
K10460 VERSATILE 40V / 3A LAB POWER SUPPLY. $165.95 | K10740 SMART DUAL 12V BATTERY CONTROLLER 
K10470 CHAMP 0.5 WATT AMPLIFIER = $9.95 | K10755 LOW COST RF TEST OSCILLATOR . 
K10475 90 SECOND MESSAGE HOLDER $97.95 | K10760 STROBOSCOPIC TUNER .......... 
K10476 75 SECOND MESSAGE HOLDER seas $93.95 | K10765 HIGH VOLTAGE INSULATION TESTER .. 

soar 10480 CONTROL STEPPER MOTORS WITH YOUR PC $65.95 | K10770 STEAM WHISTLE FOR MODEL BOATS & TRAINS. 

vy K10485 EGO TESTER KIT $19.95 | K10775 BUILD A LOW OHMS TESTER FOR YOUR DMM 
10490 LOW COST MIDI BREAK OUT BOX. $32.95 | K10780 LOW COST POCKET SAMPLER .. seni 
7 K10505 SIMPLE LED CHASER $19.95 | K10795 AUDIO/VIDEO TRANSMITTER... 

fi KIOSIO LEVEL CROSSING DETECTOR FOR NOEL RAILWAYS. $29.98 | klozas AUDO MEO Fea Te è 
K10S1S SOUNDS E UGHTS FOR LEVEL CROSSING 53495 | K10800 INFRARED STEREO AUDIO TINK 
K10520 AN IMPROVED DSO ADAPTOR FOR PCS $158.95 | K10805 POCKET SIZED "MINIOSC" AUDIO OSCILLATOR 
K10530 LNOISE UN. STEREO PREAMP $18.95 | K10810 HIGH ISOLATION CURRENT ADAPTOR .. 
30535. LIGHT & SOUND TRIGGER $4195 | K1081S hich PERFORMANCE PLAYMA STER PAEAN 
10540 SOW AUDIO AMPLE $5750 | frosts. ssuontrenue $ 
10550 FAST CHARGER FoR NCAD $4295 | K10820" PC DRIVEN ARBITRARY & FUNTION GENERATOR 
K1OS5S DUAL ELECTRONIC DICE $2495 | K10825 AUDIBLE ALARM FOR CRITICAL CAR SYSTEM = 
K10560 DIGITAL VOLTMETER FOR CARS $38.95 | K10830 INTERIOR LIGHT DELAY FOR VEHICLES. 
KIOSE5_DIGTAL TACHOMETER FOR CAFS. $4898 | K10838 TRAFFIC LIGHTS FOR AN INTERSECTION 
K10570 COOLANT LEVEL ALARM $28.95 | k10840 MANUAL CONTROL CIRCUIT FOR A STEPPER MOTOR 
K10575 STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR . $22.45 K10845 PHONE CONTROLLED REMOTE POWER SWITCH 
110680 BUDGET PRICED TEMPERATURE CONTROL Sonne | Clges COIN comune ea erect S 
10585 NICAD ZAPPER $28.95 | K10855 LOW COST WAVEFORM. GENERATOR 
10600 GO/NO.GO CRYSTAL CHECKER 518.95 | k10860 VERSATILE LOW VOLTAGE ADAPTOR s 
(10805 CHAMP PREAMP „$8.95 | K10865*AUDIO FREQUENCY SHIFTER SHORT FORM 

iiA, (10610 MINIVOX VOICE OPERATED RELAY $13.95 | 10870. THE MINISTROBE USING THE WHITE LED... 
10520 AUTO DISCHARGER FOR MCAD BATTERY PACKS” $27.98 | X10870, THE MINSTROBE USING THE WHITE LED 
FUSES. DECINNERS VARIABLE POWER SUPPLY Sasae | xios80 ADDRESSABLE CARD FOR DRIVING ONE STEPPER 
KOSAS 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR 349.95 | TOBRO ADDRESSABLE CARO FORC 
Kige4s 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR -349.38 | K10880,A FLEXIBLE CARD FOR 
Kiges0 A BUDGET PRICED "SHOESTRING" STEREO au sg. | K10900"5 DIGIT TACHOMETE 
XIO6E5 A PHOTOGRAPHIC TIMER FOR DARKROOMS eq. | 10810" FLICKERING FL 


TMISS OUT ON THESE GREAT SAVINGS! 


LOW COST SIMPLE 
WAVEFORM GENERATOR 
This compact unit produces both 
‘square and triangle waves over the 
frequency range rom 100Hz to 20KHz. 
Build it and use it to test audio 
amplifies, fiters, tone decoders and 
digital circuits. 

SC Jul'97 


ADDRESSABLE CARD FOR 
DRIVING ONE STEPPER 
This interface card allows you to drive 
a stepper motor using software 


POINT CONTROLLER 


7] 
LIGHT DELAY), SOR MODEL RAILWAY 


FOR VEHICLES [iheir points with a twin solenoid 


Fit this project to your car and thel connected to a 15V supply. However, 1 
courtesy lights will stay on for an] you keep your finger too long on the 
extended period after the door is} button for just a moment too long, you 
closed, then fade out gracefully. It's} can easily burnt out the solenoid coll. 
smal, low in cost, can be installed] This point controller avoids that 
without cutting any existing wires, andl problem. ” 


INTERIOR 


THE MINISTROBE: 
USING THE WHITE LED 


This tle project take advantage of th 
rigi 


White LEI ht white light, its high This cirut will give you manual control 


K10845 
564.95 


‘control. it plugs into your PC's parallel 
port and you can connect up to eight 
Units in daisy-chain fashion. $G 


is included. EA JUN'97 


Kill 


ELECTRICAL 
STIMULATION 


Do away with analgesics and alleviate 
pain electronically witha TENS Unit. This 
produces pulses of current into 
electrodes placed on the skin adjacent 
the painful area and has a success rate 
on most sufferers. The TENS unit] 
provides the necessary features and is 
considerably cheaper than commercialy 


PE ‘units, 


S-DIGIT TACHOMETER! 


A highly flexible tachometer circuit that 
should cope with virtually any engine| 
or rotating machinery It has a crystal 
timebase and a resolution of one pm. 


efficiency and fast response time. 
Ministrobe can effectively “stop th 
motion" of almost anything running 
from 400 to 4000rpm, 

such a8 electric 

motors, car engines, 

electric mixer 


Here's a new low cost design for a 
unit which can be of great assistance 
in controling feedback (*how-round") 
in public address and other sound 
reinforcement systems. It operates by 
shifting the audio spectrum by SHZ, 
and features a very low noise and 
distortion over a full 20Hz to 20KHz 
bandwidth. EA Aug ‘97 


d of a stepper motor in one direction or 


K10840 
$23.75 J 


the other. It will have a variety of 
applications and a demonstration is 
included to show how it could be used 
to control a model railway boom gate. 
Motor is not included. 
SC JUN97 j 


TRAFFIC LIGHTS FOR 
AN INTERSECTION 
Most model railway layouts 
have a few roads winding their 
way around and often a small 
town with an intersection is 
included. A good way to add life 
to such a scene is to have 
working traffic lights at the 
intersection, 
SC MAY'97 


png SRo se A Cac pao NOME, 


© Genuine Intel® Pentium™ 200M 
MMX CPU 


©512KB Cache Motherboard 
© 5.1 Western Digital Gig H.D.D. 
2MB SDRAM 10NS ultrafast DRAM 
© 24x speed CD ROM Drive 
© New 4 MEG Diamond Stealth 3D 
Virge Chipset Card 
© 33.6K bps Internal Modem 
© 15" Digital Monitor - 1280 x 1024 
0.28mm D.P 
ini Tower Case & 200W PS 
e Magnetic Shioloag Speakers 240 WATT 


© MS Mouse @ Mouse Pad @ Joystick 
@ Win 95 104 keyboard 
‘© Genuine SB Vibra 16-bit Sound Card 
© Stylus 400 color printer (1 Year 
Warranty) @ Printer cable 
in 95 on CD 
© BONUS FREE CD SOFTWARE TITLES; 
MS Works / Encarta 97/ Golf/ CD 
Sampler / Creative Writer 2. 


you can get it 
if you pick 


inexpensive, reliable 

land ready to help you get organized 

Use as many disks as you need 
Available for IBM and Mac. 

Parallel Port version only Cl | 900 


ALL BRAND NEW! 
DVD PLAYER FOR KESO 


*More than 2 hour free interruption 


BLANK CD-ROM DISKS 
PRODUCE YOUR OWN CDs! 


© 100 MB FREE SHAREWARE 
GAMES-WOW! 


30 DAYS 
INTERNET 
ACCESS 


PAY ONLY 


$2595 


‘TAX INC 


100 HOURS FREE 
INTERNET ACCESS FOR 
THE FIRST 30 DAYS: 

Ask for pond) 


W you are considering this system for 

Your business, we have a smarter way! 
Simply "SmartRent it for $25.20 per 

week over 36 months & get 100% tax 

deductibility”. TAP. 

("Condens gp) This isa reata pian. NOT france pan 
4 YEAR PARTS 6 MEUR, WARRANTY 


oe cue Sat 


Fits ri 


ht into a 3.5" A 
Spel 


p Comes 


te with 
Windows DOS installation 
disk andZip Tools software | 
on CD-ROM disk C1901 


EPSON 300...$299 
#720 x 360dpi Uses 1 af 
(CMYK including black) ink 

colour *100 page sheet = 
feeder 


cartridge *1.2ppm in 
EPSON 400 COLOUR ... $349 


i d 


Includes 1 CD RW (Rewritable) di 
CD-RW BLANK DIS 
Requires sey 

X17501 SCSI 


1-9 10+ 100+ 
[C11958 TRA: 
$4.95 $4.50 $3.95 
5.00 $4.75 $4.50 
c11961 


$5.50 $5.00 $4.70 


entertainment *Movie quality picture 
* Variable aspect ratio * Parental control 
feature *No strainon CPU *Over 173 
movie titles already available! 


CP iis pE 


EIR Eee for today's FZ an 
ee nn eee “onus FA FREE CD SOFTWAR 


JA 


24x-Speed CD-ROM dri” 
32 MEG FAST EDO RAM 
Latest TX M.B. (512K NMX 
Kaher boards pema, ace! 
Upgradable to 200Mhz cpu) 

- GIGABYTE M.B. $100 extra 

4 MEG S3 3D Virge Video Card, 


15" XGA Digital Mon-1280 x 
1024 0.28mm D.P Low radiati 


3.2 Gigabyte HDD 

1.44 3.5" F.D.D. 

Genuine Microsoft 

Ergonomic Mouse 

Ritron Mouse Pad * Joystick 
Windows 95 104 Keyboard 

16-bit Sound Card -SB compatible 
Magnetic Shielded Speakers 


Windows 95 on CD (DOS & Windows 
3.11 for Workgroup available on reque 


Golf CD Sampler & Creative 
Writer 2- Create letters, Cards, 
Newsletters & Book Reports! 
Drag & drop ease of use makes 
story writing a breeze! 

100 Megabytes FREE AT 
SHAREWARE GAMES. f 


With AT style motherboard, case and power 
supply. All Pentium ™ motherboards come 


100 Hours Free Internet 
ted with 512K Pipeline Cache 


Access porn, rie. net. ae = 


3 HOUR FREE TRAINING COURS 


(FIRST 2 YEAR ON-SITE) MELB MET AREA| 
Manufacturer's Warranty apoy on monitor. 


HARD DRIVES Voice Coil IDE HD AE! 
dome Terts Tes 


B. B IDE HD 
[Quantum B.F. 6. 368 IDE HD 


2.1GB SCSI2HD SPECIAL $340 

32GB SCSI2HD SPECIAL $410 $495 
14.2GB SCSI2 HD SPECIAL $530 $635 
4GB SCSI2HD SPECIAL $750 $899 
| ALL DRIVES HAVE 3 YEAR WARRANTY tam 


$569 


a9 | With easy-to-follow instalation instructions. Al 
CD-ROM drives are Kodak PI 


als MOTHERBOARDS come WiTH Si2k OF cache | 12X-SPEED ace $289 


ESTABISHED SINCE 1977 [0090 AUSTRALIAN OWNED ACN. 005 428 437 
E NORTH VERMONT: |BLUESTAR COMPUTERS: 
ss eae owen 
Fac(03)96742288 [Pht (03) SIN 1068, 
OAKLEIGI 'Faxs(03)9879 3027 


h: (03) 948 
Phe (03) 9543 7877 Fac03) 94898131 
MELB CITY STORE: BOX HILL: 
48ABeckett S City. 1031 Marcondah Hi 
Ph:(03) 9663 6151. Ph: (03) 9899 6033 
Fax (03)9639 1641 Fax(03)9899 0156 
Opes Fam Sparta Fridays Open Fam-Spm on Satartays 
ADELAI t a Ph: (08) 8211 7200 Fac 82117273 ‘SPRINGVALE NORTH 


ye) 095 A cao 


240C Hursingdale Rd. 
Ph: (03) 9562 8939 
Fax(03)9562 8940 


RITRONICS WHOLESALE Ph.(03) 9543 2166 Fax.(03)9543 2648 
RIE BULLETIN BOARD Fi (1) 2:42 78/2 raeas Info Siecenare 


World Wide Web Site: http://www rie.net.au 
E-MAI net.au 


pa Wide 


IL: 


rie 


105, KEYBOARD eee: 
i E $12.95 $18.50 
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ERRORS & OMISSIONS EXCEPTED. PRIGING CHANGE WITHOUT NOTICE. § 


ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


BassBox software: 
where do you get it? 


I was really interested in the Bass 
Barrel subwoofer described in the 
August 1997 issue of SILICON CHIP, 
In particular, I’m interested in the 
BassBox software. Can you tell me 
who distributes it in Australia and 
how much is it? (P. T., Rutherford, 
NSW). 
© The distributor for BassBox soft- 
ware is Earthquake Audio, PO Box 
226, Balgowlah, NSW 2116. Phone 
(02) 9949 8071; fax (02) 9949 8073. 
We reviewed the BassBox 5.1 soft- 
ware in the June 1996 issue of SILICON 
CHIP, Back issues are available at $7 
each including postage. 

By the way, we have had a number 
of enquiries wanting to know if we 
have published a subwoofer amplifier 
and the answer is no. But we did 
publish a subwoofer controller in the 
December 1995 issue (as mentioned 
in the article) and that could be teamed 
with virtually any power amplifier. 
On the other hand, if you wish to use 
the Bass Barrel in a Dolby Pro-Logic 


Pros & cons of high 
voltage transistor 

I am writing with an enquiry 
about the High Energy Ignition de- 

- scribed in the May & June 1988 
issues of SILICON CHP. Is it possible 
to use a standard 2N3055 power 
transistor instead of the very ex- 
pensive MJ10012? The current rat- 
ing is nowhere near that of the 
MJ10012, however, from what I can 
work out, the current through the 
primary circuit never comes any- 
where near this, probably more like 
1A rather than the 15A of the 
MJ10012. 

The back EMF may be a problem 
however more of the zeners should 
alleviate this problem. Also to in- 
crease the spark duration can I just 


Surround Sound system, you don’t 
need a subwoofer controller. Just hook 
the subwoofer power amplifier's in- 
put to the subwoofer output on the 
decoder (or Dolby receiver) and you're 
ready to go. 

While we are on the subject, some 
readers have discussed the Bass Bar- 
rel with hifi dealers and have been 
told that it would be not satisfactory 
because it was not an “active” system. 
In fact, when the Bass Barrel is teamed 
with its own power amplifier, it is an 
“active” system. 


Stabilising a 
12V supply 


My house is on a 12V DC system 
and wherever possible everything runs 
on 12V except power tools, for which 
Luse an inverter. The problem arises 
with items like a laptop computer. 
Now it is possible to use the inverter 
with the 240VAC adaptor but at the 
lower loads of a laptop, say 20-30W, 
the use of a moderately large inverter 
(660W) at such a low load is ineffi- 
cient. In effect, the consumption at 


change capacitor C1? (A. M., Bays- 
water, Vic). 

© The 2N3055 is completely un- 
suitable for an ignition system. The 
peak current through the coil can 
be expected to be around 5A while 
the peak voltage is limited to 300V 
by the four 75V zener diodes. These 
conditions are far in excess of what 
can be handled by a 2N3055. We 
understand that the MJ10012 is nor- 
mally fairly expensive but you can 
presently buy it from Rod Irving 
Electronics at $7.95. 

We do not recommend that you 
modify the circuit in an attempt to 
increase the spark duration. This is 
a function of energy storage in the 
coil and since the circuit has dwell 
extension, no effective increase in 
duration can be obtained. 


TOROIDAL POWER 
TRANSFORMERS 


RE MILAN 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


the battery system is a lot higher than 
the 20-odd watts of the laptop. 

Ido have an old Toshiba 286 which 
fortunately runs off 12V DC. How- 
ever, whilst at first glance it seems my 
troubles are over, in reality they're 
not. The battery bank voltage can fluc- 
tuate throughout the day and night. 
By day as the battery comes up to 
charge, the voltage may reach 13V. 
And at night as lights and the laptop 
drain the system, the voltage begins to 
fall. 


It is not unusual for the system to 
crash and keyed-in text is lost if not 
stored on the hard disc. The problem 
is therefore twofold, to produce a vari- 
able DC voltage in the range 12-24V 
DG, and second, to achieve a stable 
supply. Can you help? (R. O., Witten- 
oom, WA). 
© To stabilise your 12V supply, we 
suggest you try the 2A SLA battery 
charger published in the July 1996 
issue. It may be advisable to connect a 
1000uF 16VW capacitor at the output 
as well. 


Expansion in 
amplifier heatsink 


I am very enthusiastic about your 
new 500W amplifier as described in 


NOVEMBER 1997 89 


POINTS = 


CHASSIS 


HT TO 
DISTRIBUTOR 


4x1N5374 
175V 5W) 


-12V FROM 
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|_ MODIFIED TRIGGER CIRCUIT 


OIGNITION 
SWITCH 


Fig.1; this modified circuit of the High Energy Ignition System is suitable for use with cars that have a positive earth 
electrical system. The changes are to the trigger circuit. 


High energy ignition 
for an old Jaguar 


I have constructed and installed 
four of your High Energy Ignition 
kits with great success and satisfac- 
tion. They really are all they are 
cracked up to be. 

A friend of mine with a 1947 
Mark IV Jaguar asked me if I could 
fit one to his car, which has (+) 
positive earth. Is this possible? If 
not, would it be possible to modify 


the August, September & October 1997 
issues. I have purchased all 28 bipolar 
transistors and am currently sourcing 
the other components. I may be wrong 
(please forgive me if I am) but to have 
the 14 bipolars terminated so close to 
the PC board and secured to such a 
long heatsink, I feel that at above 80°C 
the thermal expansion of the heatsink 
may want to place the bipolar transis- 
tors at a greater pitch (and something 
has to give) and damage the solder 
joints to the PC board or the transis- 
tors themselves. 

Just a thought, but should the full 
length of transistor legs be used or 
perhaps flying leads to the transis- 
tors? (L. L., Carrum Downs, Vic). 

e The potential problem lies in the 
differing coefficients of expansion of 
the aluminium heatsink and the cop- 
per laminate of the PC board. The 
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the kit in some way? (P. T., Vaucluse, 
NSW). 

© We assume that the car in ques- 
tion has a 12V battery and the exist- 
ing ignition system does not have a 
ballast resistor. This should be the 
case for an English car of that vin- 
tage. That being the case, it should 
beastraightforward matter to adapt 
the circuit of the High Energy Igni- 
tion system, In effect, the positive 
side of the circuit goes to the case, 
to match the car's electrical system, 


practical temperature range to be con- 
sidered is about 70°C, say from 15°C 
ambient to about 85°C, by which tem- 
perature the thermal cutout should 
have operated to disconnect the load. 
If you then take the difference be- 
tween the coefficients of expansion of 
aluminium and the PC board and al- 
low for quite effective heat transfer 
via the transistor leads to the PC board, 
the differences in expansion for the 
worst case transistor (at the extreme 
ends of the heatsink) should be no 
more than about .07mm. 

Given that the transistors have sin- 
gle hole mounting which does allow 
for some movement, we are inclined 
to the view that there is not a problem. 
Of course, if readers are concerned, 
they can increase the lead length of 
the transistors to allow fora little more 
compliance. 


and the negative supply comes from 
the ignition switch. 

However, the points themselves 
do present a problem because they 
pull the points input high, instead 
of low, as for a negative-chassis car. 
The solution is to add a PNP tran- 
sistor to invert the points switching 
signal. The accompanying circuit 
(Fig.1) should do the job, The extra 
components can be fitted on the 
existing PC board; there is vacant 
position for a transistor. 


We strongly recommend against in- 
creasing the lead length by using fly- 
ing leads as it might result in super- 
sonic oscillation. 


Drift in the 
FM Stereo Transmitter 


Ineed your help please with the FM 
Stereo Transmitter, as described in the 
October 1988 issue of SILICON CHIP. 
The problem is that it “drifts” off sta- 
tion, either over a period of five min- 
utes oran hour or simply after switch- 
ing off and then back on again. I then 
have to readjust either the L1 or L2 
slug or both. 

When I first switched on and check- 
ed the voltage across pins 3 & 15 and 
then started adjusting the slugs (with 
a plastic screwdriver), I found that 
“breathing” on the 1.5 turns of copper 


wire would upset the adjustment. I 
then “fixed” the turns with a dab of 
nail polish. L1 is very touchy; L2 takes 
maybe only 1/16 turn to reset. As I 
only need to “transmit” over about 
three metres I used the single wire 
antenna but even so it works well over 
20 metres. (K. C., Balgownie, NSW). 
© The drift in frequency of transmis- 
sion is probably due to the capaci- 
tance change of the tuning capacitors 
with temperature. 

Make sure that the 47pF capacitors 
across L1 and L2, the 15pF capacitors 
on pins 9 and 10 and the 4.7pF ca- 
pacitor at pin 10 are NPO types. These 
will be labelled “NPO” or with a black 
dot, NPO stands for “Negative Posi- 
tive Zero”. This means that the 
temperature coefficient of capacitance 
is zero for the normal operating tem- 
perature range. 

You can expect to affect the tuning 
when the antenna is held with your 
finger and thumb. This is because it 
alters the capacitance of the tuned 
circuit. 


Using a transducer 
with the speed control 


Iam interested in using the 12-24V 
Motor Speed Controller featured in 
the June 1997 issue of SILICON CHIP. 
However, I wish to use the output 
from a MAP sensor in a car to control 
the speed of a 12V fan. The MAP 
sensor has an output range of zero to 
5V and I wish to obtain full fan speed 
when the MAP sensor output is 5V. 
Furthermore, I would like to intro- 
duce an adjustable offset, so that the 
MAP sensor might produce a voltage 
of say, 1.5V, before the fan operated. 
Can this wish list be achieved or is it 
all a dream? (G. B., Unley, SA). 

@ While we did not make provision 
for this sort of application it turns out 
to be relatively easy to do and just by 
adding one resistor. By connecting a 


Don’t overdrive 
the Bass Barrel 


I intend to construct the Bass 
Barrel Subwoofer from the August 
1997 issue but I need further infor- 
mation. Firstly, what is the power 
requirement to drive this unit? Also 
what is the maximum (safe) power 
the unit can handle? Can you rec- 
ommend a suitable amplifier kit? 
What passive low-pass filter could 
be used in place of the active one 
briefly alluded to in the article? 
Thank you. (G. P., NT). 

The specified woofers have a 
maximum rated power input of 
75W and since they are in parallel, 
the Bass Barrel would have anomi- 
nal maximum input power of 150W. 
However, we do not think it would 
be safe to drive them at these high 
levels for anything more than a brief 
interval otherwise you run the risk 


68kQ resistor from your transducer to 
the pin 2 of IC1, the motor will have 
12V applied to it, as set by VR1, for an 
input of 5V from the transducer. Fur- 
thermore, the initial offset will be 1.5V, 
so the effective input range is from 
1.5V to 5V. 

By changing the resistor to 100kQ, 
the offset can be reduced to 0.3V and 
if you reduced the resistor to 47kQ, 
the offset is increased to 2.5V. 


Notes & Errata 


Flexible Interface Card, July 1997; 
Stepper Motor Controller, August 
1997; and PC Card For Two Stepper 
Motors, September 1997: in the cir- 
cuit of each of these boards the resis- 
tor from pin 4 of IC1 is shown going to 
ground. This is how the PC boards 


WARNING! 


of blowing them. In fact, we have 
heard of a number of instances 
where people have done just that. 

Note that this unit was originally 
designed for cars and is also suit- 
able for small lounge rooms but if 
you use it in a large room and wind 
up the wick, you are bound to pay 
the penalty. 

A suitable amplifier module 
would be the 125/175W design fea- 
tured in the April 1996 issue. This 
could be teamed with the subwoofer 
controller featured in the Decem- 
ber 1995 issue of SILICON CHIP but 
remember our warning about wind- 
ing up the wick, An alternative 
amplifier would be the 50W unit 
described in March 1994. 

Alternatively, if you intend us- 
ing the Bass Barrel in a Dolby Sur- 
round system, you could use the 
Dolby subwoofer output to drive 
the Bass Barrel amplifier. 


will be supplied. The resistor should 
go to the +5V supply, which is pin 16 
of IC1. On each board it is quite sim- 
ple to move the ground end of the 
resistor to the positive supply after 
drilling one hole. 

If you are only using a single board 
this may not be a problem, although 
we do suggest that you move the 10kQ 
resistor so that it is wired between 
pins 4 and 16. 

The problem shows up when you 
are using several cards with different 
addresses on the same printer port 
and start changing these addresses. 
Low Dropout 5V Regulator, Circuit 
Notebook, October 1997: This circuit 
has the emitter and collector of Q1 
reversed, The emitter should go to the 
+9V supply and the collector should 
connect to the 5V output. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
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AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
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September 1988: Hands-Free Speakerphone; Electronic Fish 
Bite Detector, High Performance AC Millivoltmeter, Pt.2; Build 
The Vader Voice. 


‘April 1989: Auxiliary Brake Light Flasher; What You Need to 
Know About Capacitors; 32-Band Graphic Equaliser, Pt.2; The 
Story Of Amtrak Passenger Services. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor 
For Your PC; Simple Stub Filter For Suppressing TV Interference; 
The Burlington Northern Railroad, 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum 
Shier: Compact Utrasonic Car Alarm; The NSW 86 Class 
ics. 


September 1989: 2-Chip Portable AM Stereo Radio (Uses 
MC13024 and. ATSTEP) Pt: High Or Low Fuld Level Detector; 
Studio Series 20-Band Stereo Equaliser, Pt.2. 


‘October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, 
Pt.2; A Look At Australian Monorals. 


November 1988: Radfax Decoder For Your PC (Displays Fax, 
RTTY & Morse); FM Radio Intercom For Motorbikes, PL2;2-Chip 
Portable AM Stereo Radio, Pt.3; Floppy Disc Drive Formats & 


‘Options; The Pilbara Iron Ore Railways, 


January 1990: High Quality Sine/Square Oscillator; Service Tips 
For Your VCR; Phone Patch For Radio Amateurs; Active Antenna 
Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk: Build A High Quality 
Audio Oscillator, Pt.2; The Incredible Hot Canaries: Random 
Wire Antenna Tuner For 6 Metres; Phone Patch For Radio 

ateurs, Pt.2. 


‘March 1990: Delay Unit For Automatic Antennas; Workout Timer 
For Aerobics Classes; 16-Channel Mixing Desk, Pt.2: Using 
C3906 SLA Battery Charger IC; The Australian VFT Project 


April 1000: Dual Tracking 50V Power Supply: Voce Operated 
Switch (VOX) with Delayed Audia; 16-Channel Mixing Desk, 
Pt.3; Active CW Filter; Servicing Your Microwave Oven. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low- 


Noise Universal Stereo Preamplifier; Load Protector For Power 
Supplies; Speed Alarm For Your Car. 


ORDER FORM 


July 1990: Digital Sine/Square Generator, Pt-1 (Covers 0-50OKH2); 

Burglar Alarm Keypad & Combination Lock; Simple Electronic 

Di: Low-Cost Dual Power Supply; Inside A Coal Burning Power 
n. 


‘August 1990: High Stability UHF Remote Transmitter; Universal 
Safety Timer For Mains Appliances (9 Minutes); Horace The 
Electronic Cricket; Digital Sine/Square Generator, Pt.2. 


September 1990: Low-Cost 3-Digit Counter Module: Simple 
Shortwave Convarter For The 2-Metre Band: the Bose Lifestyle 
Music System; The Care & Feeding Of Battery Packs; How To 
Make Dynamark Labels. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
‘Alarms; Dimming Controls For The Discolight; Surfsound Simu- 
lator; DC Otfset For DMMs: NE6O2 Converter Circuits. 


November 1990: How To Connect Two TV Sets To One VCR: 
Build An Egg Timer; Low-Cost Model Train Controller; 15V To 
9V DC Converter; Introduction To Digital Electronics: Build A 
‘Simple 6-Metre Amateur Band Transmitter. 


December 1990: The CD Green Pen Controversy; 100W DC-DC 
Converter For Car Amplifiers; Wiper Pulser For Rear Windows; 4- 
Digit Combination Lock; 5W Power Amplifier For The 6-Metre 
‘Amateur Transmitter; Index To Volume 3, 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun 
With The Fruit Machine: Two-Tone Alarm Module; LCD Readout 
For The Capacitance Meter; How Quartz Cryst y 
Dangers of Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, Pt.1; Three Low- 
Cost Inverters For Fluorescent Lights Low-Cost Sinewave Oscik- 
lator; Fast Charger For Nicad Batteries, Pt.2; How To Design 
‘Amplifier Output Stages. 


‘March 1991: Remote Controller For Garage Doors, Pt.1; Transis 
tor Beta Tester Mk.2: A Synthesised AM Stereo Tuner, Pt. 
Multi-Purpose V0 Board For PC-Compatibies; Universal Wideband 
RF Preamplifier For Amateur Radio & TV. 


‘April 1991: Steam Sound Simulator For Model Railroads; Re- 
‘mote Controller For Garage Doors. Pt2; Simple 12/24V Light 
Chaser, Synthesised AM Stereo Tuner, Pt.3; A Practical Ap- 
proach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo 
Audio Expander; Fluorescent Light Simulator For Model Rail- 
ways; How To Install Multiple TV Outlets, Pt.1. 


June 1991: A Comer Reflector Antenna For UHF TV: 4-Channel 


Lighting Desk, Pt.1; 13.5V 25A Power Supply For Transceivers, 
PL2; Active Filter For CW Reception; Tuning In To Satellite TV. 


uly 1991: Loudspeaker Protector For Stereo Amplifiers: 4- 
‘Channel Lighting Desk, Pt.2; How To Install Multiple TV Outlets, 
Pt.2; Tuning In To Satelite TV, PL2; The Snowy Mountains 
Hydro Scheme, 


September 1991: Digital Altimeter For Gliders & Ultralights; 
Ultrasonic Switch For Mains Appliances; The Basics Of A/D & D/ 
A Conversion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt; 
SteamSound Simulator Mk.II; Magnetic Field Strength Meter: 
Digital Altimeter For Gliders, Pt.2; Miltary Applications Of R/G 
Aircraft. 


November 1991: Build A Colour TV Pattern Generator, Pt.1; A 
junkoox2.Valve Receiver, Flashing Alarm Light For Cars Digital 
Altimeter For Gliders, PŁ: Build A Talking Voltmeter For Your 
PC, Pt.2; Build a Turnstile Antenna For Weather Satellite Recep- 
tion. 


December 1991: TV Transmitter For VCRs With UHF Modula- 
tors; Infrared Light Beam Relay; Colour TV Pattern Generator, 
Pt.2: Index To Volume 4, 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 8A 
Power Supply, Pt.1; Baby Room Monitor/FM Transmitter; Ex- 
periments For Your Games Card, 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch 

For Car Radiator Fans; Telephone Call Timer, Coping With Dam- 

aged Computer Directories: Guide Valve Substitution In Vintage 
adios. 


‘April 1992: IR Remote Control For Model Railroads; Differential 
‘Input Butter For CROs; Understanding Computer Memory; Align- 
ing Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone | 


som; Electronic Doorbell 
Battery Eliminator For Personal Players; Infrared Remote 
For Model Railroads, Pt.2; Aligning Vintage Radi 


June 1992: Multi-Station Headset Intercom, Pt.1: Video Switcher 
For Camcorders & VCRs: IR Remote Control For Model Railroads, 
PL3; 15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


‘Auguat 1992: An Automatic SLA Battery Charger Miniature SV 
To 9V DG Converter; 1kW Dummy Load Box For Audio Amplii- 
ers; Troubleshooting Vintage Radio Receivers; MIDI Explained, 


October 1992: 2kW 24VDC - 240VAC Sin 
‘Sector Home Burglar Alarm, Pt.2; Mini Amplifier For Personal 
‘Stereos; A Regulated Lead-Acid Battery Charger, 


January 1993: Flea-Power AM Radio Transmitter; High Intensity 
LED Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.4; Speed Controller For Electric Models, Pt.3, 


February 1993: Three Projects For Model Railroads; Low Fuel 
Indicator For Cars; Audio LeveVVU Meter (LEO Readout); An 
Electronic Cockroach; 2KW 24VDC To 240VAC Sinewave In- 
verter, Pt 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered 


Inverter; Multi- 
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Security Camera; Reaction Trainer, Audio Mixer for Camcorders; 
‘A24-Hour Sidereal Clock For Astronomers. 


‘April 1993: Solar-Powered Electric Fence; Audio Power Meter: 
iree-Function Home Weather Station; 12VDC To 70VDC Con- 
verter; Digital Clock With Battery Back-Up. 


‘May 1993: Nicad Cell Discharger; Build The Woofer Stopper; 
‘Alphanumeric LCD Demonstration Board; The Microsoft Win- 
dows Sound System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt-1; Remote Control For The 
Woofer Stopper; Digital Voltmeter For Cars; A Windows-Based 
Logic Analyser. 


duly 1993: Single Chip Message Recorder; Light Beam Relay 

Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Win- 

ows based Logic Analyser, Pt.2; Antenna Tuners — Why They 
re Useful 


‘August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Aray; Microprocessor Based Sidereal Cock: Southern Cross 
Z80-Based Computer; A Look At Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger: 
Stereo Preamplifier With IR Remote Control, Pt.t; In-Circuit 
Transistor Tester, A +5V to+15V DC Converter; Remote-Control- 
led Cockroach. 


‘October 1993: Courtesy Light Switch-Off Timer For Cars; Wire- 
less Microphone For Musicians; Stereo Preamplifier With IR 
Remote Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: Jumbo Digital Clock; High Efficiency Inverter 
For Fluorescent Tubes; Stereo Preamplifier With IR Remote 
Control, Pt.3; Siren Sound Generator; Engine Management, Pt.2; 
Experiments For Games Card 


-Chip Melody Generator; 
lume 


Januar 
Regulator For Solar Panels; Printer Status Indicator: 


1994: 3A 40V Adjustable Power Supply; pei 


Speed Controller; Stepper Motor Controler; Active iter Design; 
Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder: 12- 

240VAC 200W inverter; 0.5W Audio Amplifier; 3A 40V Adjust- 

able Power Supply; Engine Management, PEL: Airbags — How 
wey Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) 
Audio Amplifier Module; Level Crossing Detector For Model 
Railways; Voice Activated Switch For FM Microphones; Simple 
LED Chaser; Engine Management, PLB. 


ril 1994: Sound & Lights For Model allay Lavel Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Pream- 
plifier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance 
Metal Locator; Multi-Channel infrared Remote Control; Dual 
Electronic Dice; imple Sarvo Driver Circuits; Engine Manage- 
ment, Pt.8; Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant 
Level Alarm For Your Car; 80-Metre AM/CW Transmitter For 
‘Amateurs; Converting Phono Inputs To Line Inputs; PC-Based 
Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
Transistor Preamplifier: Steam Train Whistle & Diesel Horn 
Simulator; Portable 6V SLA Battery Charger, Electronic Engine 
Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights: 
Microprocessor-Controlled Morse Keyer; Dual Diversity Tuner 
For FM Microphones, Pt. Nicad Zapper: Engine Management, 


‘September 1994: Automatic Discharger For Nicad Battery Packs: 
MiniVox Voice Operated Relay; Image Intensified Night Viewer: 
‘AM Radio For Weather Beacons; Dual Diversity Tuner For FM 
Microphones, Pt.2; Engine Management, Pt-12. 


October 1994: How Dolby Surround Sound Works; Dual Rail 
Variable Power Supply; Build A Talking Headlight Reminder, 
Electronic Ballast For Fluorescent Lights; Build A Temperature 
Gontrolled Soldering Station: Electronic Engine Management, 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanu- 
‘meric Clock; BO-Metre DSB Amateur Transmitter; Twin-Cell Nicad 
Discharger (See May 1993); Anti-Lock Braking Systems; How To 
Plot Patterns Direct To PC Boards, 


December 1994: Dolby Pro-Logic Surround Sound Decoder, 


PLA; Easy-To-Build Car Burglar Alarm: Three-Spot Low Distor- 
tion Sinewave Oscillator, Clifford — A Pesky Electronic Cricket: 
Cruise Control ~ How ft Works; Remote Control System for 
Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone Preamp- 
lifier;The Latest Trends in Car Sound; PL 


February 1995: 50-Watt/Channel Stereo Amplifier Module; Dig- 
ital Effects Unit For Musicians; 6-Channe! Thermometer With 
LCD Readout; Wide Range Electrostatic Loudspeakers, Pt.1: Oil 
Change Timer For Cars; The Latest Trends In Car Sound: PL2; 
Remote Control System For Models, Pt.2, 


March 1995: 50 Watt Per Channel Stereo Amplifier, Pt.t; 
‘Subcartier Decoder For FM Receivers; Wide Range Electrostatic 
Loudspeakers, PL2: IR illuminator For CCD Cameras; Remote 
Control System For Models, Pt.3; Simple CW Filter. 


‘April 1995: FM Radio Trainer, Pt.1; Photographic Timer For 
Darkrooms: Balanced Microphone Preamp. & Line Filter; 50W/ 
Channel Stereo Amplifier, PL2; Wide Range Electrostatic Loud- 
‘Speakers, Pt.3: 8-Channel Decoder For Radio Remote Control. 


May 1995: What To Do When the Battery On Your PC's Mother- 
board Goes Fiat; Build A Guitar Headphone Amplifier. FM Radio 
Trainer, Pt.2; Transistor/Mostet Tester For DMMs: A 16-Channel 
Decoder For Radio Remote Control; Introduction to Satelite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For 
Model Railways; 1W Audio Amplifier Trainer; Low-Cost Video 
‘Security System: Multi-Channel Radio Control Transmitter For 
Models, Pt.1; Build A $30 Digital Multimeter. 


‘July 1995: Electric Fence Controller; How To Run Two Trains On 
A Single Track (Incl, Lights & Sound): Setting Up A Satellite TV 
Ground Station; Build A Reliable Door Minder (Uses Pressure 
Sensing); Adding RAM To A Computer. 


‘August 1995: Fuel Injector Monitor For Cars: Gain Controlled 
Microphone Preamp: Audio Lab PC Controlled Test Instrument, 
PLT: Mighty Mite Powered Loudspeaker. How To laenity IDE 
Hard Disc Drive Parameters 


September 1995: Keypad Combination Lock: The Incredible 
Vader Voice; Rallpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Jacob's Ladder Display; The Audio Lab PC Con- 
trolled Test instrument, Pt.2. 


October 1995: Geiger Counter: 3-Way Bass Reflex Loudspeaker 
System; Railpower Mk.2 Walkaround Throttle For Model Rail- 
‘ways, Pt.2; Fast Charger For Nicad Batteries; Digital Speedom- 
ter & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB 
‘Transverter For The 80M Amateur Band, Pt.1; PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder Mk2, Pt.1; 
Digital Speedometer & Fuel Gauge For Cars, PL2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB 
‘Transverter For The 80M Amateur Band, PL.2; Subwoofer Con- 
troller; Dolby Pro Logic Surround Sound Decoder Mk2, Pt2: 
Knock Sensing In Cars; Index To Volume 8, 


January 1996: Surround Sound Mixer & Decoder, Pti; j- 
ig agg clan 

: Sg rh 
Batteries For Long Life. 4 


February 1996: Three Remote Controls To Build: Woofer Stop- 
per Mk.2; 10-Ninute Kill Switch For Smoke Detectors; Basic 
Logic Trainer; Surround Sound Mixer & Decoder, Pt.2; Use your 
PC As A Reaction Timer. 


March 1996: Programmable Electronic Ignition System; Zener 
Diode Taster For DMs: Automatic Level Control For PA Sys- 
tems; 20ms Delay For Surround Sound Decoders; Multi-Channel 
Radio Control Transmiter; Pt2; Cathode Ray Oscilloscopes, 
Pt. 


‘April 1996: Cheap Battery Refills For Mobile Telephones: 125W 
Power Amplifier Module; Knock Indicator Far Leaded Petrol 
Engines; Multi-Channel Radio Control Transmitter, Pt.3; Cathode 
Ray Oscilloscopes, Pt.2. 


May 1996: Upgrading The CPU In Your PC; Bulld A High Voltage 
Insulation Tester; Knightrider Bi-Directional LED Chaser; Simple 
Duplex Intercom Using Fibre Optic Cable; Cathode Ray Oscillo- 
scapes, PL3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; 
Stereo Simulator (uses delay chip): Rope Light Chaser, Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


‘July 1996: Installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt.1; Remote Control Extender 


For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser; 
Single Channel 8-bit Data Logger. 


‘August 1996: Electronics on the Internet; Customising the Win- 
dows Desktop; Introduction to IGBTs; Electronic Starter For 
Fluorescent Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier 
Module; Masthead Amplifier For TV & FM; Cathode Ray Oscillo- 
scopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt3: Infrared Stereo 
Headphone Link, Pt.1; High Quality PA Loudspeaker, 3-Band HF 
‘Amateur Radio Receiver, Feedback On Programmable Ignition 
(see March 1996); Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; 
Power Control With A Light Dimmer; 600W DC-DC Converter For 
Car Hifi Systems, Pt.1; Infrared Stereo Headphone Link, Pt.2; 
‘Multi-Media Sound System, Pt.1; Multi-Channel Radio Control 
Transmitter, Pt.8. 


November 1996: Adding An Extra Parallel Port To Your Compu- 
ter; 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent Light 


Inverter; How To Repair Domestic Light Dimmers; Build A Multi- 
Media Sound System, Pt.2; 600W DC-DC Converter For Car Hifi 
Systems, Pt.2. 


‘December 1996: CD Recorders —The Next Add-On For Your PO; 
Active Filter Cleans Up CW Reception; Fast Clock For Railway 
Modellers: Laser Pistol & Electronic Target; Build A Sound Level 
‘Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Using An Auto- 
transformer To Save Light Bulbs; Control Panel For Multiple 
‘Smoke Alarms, Pt.1: Build A Pink Noise Source (for Sound Level 
Meter Calibration); Computer Controlled Dual Power Supply, 
Pt.1; Digi- Temp Monitors Eight Temperatures. 


February 1997: Computer Problems: Sorting Out What's At 
Fault; Cathode Ray Oscilloscopes, Pt.6: PC-Controlled Movin 

Message Display; Computer Controlled Dual Power Supply, Pt.2; 
Alert-A-Phone Loud Sounding Alarm; Control Panel For Multiple 
‘Smoke Alarms, Pt.2. 


‘March 1997: Driving A Computer By Remote Control; Plastic 
Power PA Amplifier (175W): Signalling & Lighting For Model 
Railways; Build A Jumbo LED Clock; Audible Continuity Tester; 
Cathode Ray Oscilloscopes, Pt.7. 


‘April 1997: Avoiding Windows 95 Hassles With Motherboard 
Upgrades; Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Con- 
troller; Installing A PC-Compatible Floppy Drive In An Amiga 500; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1987; Windows, 95, The Hardware Required: Teletext 
Decoder For PCs; Build An NTSC-PAL Converter, Neon Tube 
‘Modulator For Light Systems; Traffic Lights For A Model Inter- 
section; The Spacewriter — if Writes Messages In Thin Air, A 
Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: Tuning Up Your Hard Disc Drive; PC-Controlled 
‘Thermometer/Thermostat: Colour TV Pattern Generator, Pt.1; 
Build An Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For A Stepper 
Motor; Fail-Safe Module For The Throttle Servo; Cathode Ray 
Oscilloscopes, Pt.10. 


July 1997: Infrared Remote Volume Control; A Flexible Interface 
Gard For PCs; Points Controller For Model Railways; Simple 
‘Square/Triangie Waveform Generator, Colour TV Pattern Gen- 
erator, Pt.2; An In-Line Mixer For Radio Control Receivers; How 
Holden's Electronic Contro) Unit works, Pt.1. 


‘August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
‘Amplifier Module; A TENS Unit For Pain Relief; Addressable PC 
Card For Stepper Motor Control; Remote Controlled Gates For 
Your Home; How Holden's Electronic Control Unit Works, Pt.2. 


‘September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audia Power Ampitir, PL2. A Video Securty System For Your 
Home; PC Card For Controlling Two Stepper Motors; HiFi On A 
Budget: Win95, MSDOS.SYS & The Registry. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking 
To Your Car; PC-Controlled 6-Channel Voltmeter; The Flickering 
Flame Stage Prop; 500W Audio Power Amplifier, Pt.3; Custom- 
ising The Windows 95 Start Menu 


PLEASE NOTE: November 1987 to August 1988, October 1988 
to March 1989, June 1989, August 1989, May 1990, August 
1991, February 1992, July 1992, September 1992, November 
11982 and December 1992 are now sold out. All other issues are 
presently in stock. For readers wanting articles from sold-out 
issues, we can supply photostat copies (or tear sheets) at $7.00 
per article (includes p&p). When supplying photostat articles or 
back copies, we automatically supply any relevant notes & errata 
at no extra charge. A complete index to all articles published to 
date is available on floppy disc for $10 including p&p. 
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Arranging Your Win95 Start Menus 


Subscribe 
Will Travel) Building the 500W 

Ow Soa eT ee Audio Amplifier 
A g S PC-CONTROLLED 6-CHANNEL VOLTMETER | i 


FLICKERING FLAME: A SIMPLE LIGHT SHOW 


aie 
aes 


Off The sss 
= * 
Newsstand Price 
Or save 25% on a 2-year subscription 


Subscribe today by phoning (02) 9979 5644 & quoting your credit card 
number, or fill in the form below & fax it to (02) 9979 6503. 


(New subscription — month to start T Renewal — Sub. No. 


RATES (please tick one) 2 years (24 issues) 1 year (12 issues) 


Australia O sage T sasa Fax to (02) 9979 6503 
Australia with binder(s)** A $A123 T sa6e or mail coupon to: 


Silicon Chip Publications 
**1 binder with 1-year subscription; 2 binders with 2-year subscription PO Box 139 


Collaroy 2097 


YourName_ = Signature 
(PLEASE PRINT) 


Address. 


Postcode. 


Cardexpirydate_/ 


Bankcard, Visa Card or 
| | MasterCard only, or cheque 


r— ——— 1a = == = 


| CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
| form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 
6503. 


Enclosed is my cheque/money order for $. or please debit my 
Q Bankcard O visa Card Q Master Card 


FOR SALE 


$59 VIDEO CAMERAS! TOP QUAL- 
ITY MODULES ONLY! $59 12 
MONTHS WARRANTY! Also 400 Line 
0.05 lux 32mm x 32mm Modules with 
SONY CCD Image Sensor ONLY $99. 
These have Japanese Optical GLASS 
(not plastic) Lens Elements, Light- 
weight Trouble-Free FRP Lens Hold- 
ers. Accessories: 14 Lenses 2.1 - 
12mm, MicroFine Zero Backlash Fo- 
cus, Infra-Red Cut, Pass & Polarising 
Filters, IR Illuminators, 50-210 LED 
Kits & 74mW LEDs. Our Range of 
Modules & Cameras include 380- 
570 Line Resolution, 0.2-0. 
sensitivity, 50+dB Signal: 
tio, TOP QUALITY Image Sensors 
from SONY, SHARP & SAMSUNG, 
28mm x 28mm PCBs & Digital Sig- 
nal Processing Colour Cameras. 
COLOUR MODULES 420 Line, 1 lux, 
MicroFine Focus, 7 Acc Lenses ONLY 
$379. PCI Video Capture Cards $199. 
DISCRETE 36mm SQUARE & DOME 
CEILING Cameras ONLY $99. Baluns 
100/75 ohm use Telephone or LAN 
cables for Video ONLY $15. Our 
RANGE of CCTV Equipment includes:- 
Monitors, Switchers, Quads, Wireless 
Transmitters, CCTV-TV Ant Interface 
Modules, Single Cable Power-up-Coax 
System, Camera Housings & Brack- 
ets, MULTI-RECORD PROCESSORS 
use one VCR to Record/Playback 
NINE FULL-FRAME FULL-RESOLU- 
TION images, Automatic Iris Japa- 
nese Lenses ONLY $79. Many items 
are UNIQUE & unobtainable else- 
where. Before you buy, ask for our 
Illustrated Detailed Price List with Ap- 
plication Notes. Allthings Sales & 
Services 08 9349 9413 Fax 08 9344 
5905. 


CardNo. [ | | E E 
Signature. Card expiry date. / 
Name 
Street 
Suburb/town Postcode. 
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VARIABLE VOLTAGE TRANS- 
FORMER 0-260V, rotary control, new 
10 amp, $350.00. Kiwi Electronics 03 
9762 2688. 


DONTRONICS can be found at: 
http://www.dontronics.com 
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MicroZed Computers 
PRAĻAX asse 


& PIC Tools 
Scott Edwards Electronics kits in stock, 
including Counterfeit Stamp 

Our specialty is easy to leam, easy to use 
sophisticated CPU based controllers & 
peripherals, with support 


|, ARMIDALE 2350 (296 Cook's Rd) 
~ may time out to Mobile 014 036775 


http://www.microzed.com.au/~microzed 
Credit cards OK. Send two 45c stamps for info 


Printed Circuit Board Manufacture 
48 Hour service + High quality + Low prices 
3 1 offs to any quantity z 


C COMPILERS: Everything you need 
to develop C and ASM software for 


68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 
semblers for these CPUs + 6800/01/ 
03/05 and 6502: $140.00 for the set. 
Debug monitors: $70 for 6 CPUs. All 
compilers inc 'HC12, XASMs and 
monitors: $480. 8051/52 or 80C320 
Simulator (fast): $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUs, 
build a “C-Stamp”. Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or Inter- 
net: http://www.grantronics.com.au 


MicroZed new Web page address: 
http://www.microzed.com.au/~microzed 


LOGGING AND GRAPH options avail- 
able for DS1620 and PCVOLTMETER. 
Mr Softmark, PO Box 1609, Hornsby, 
NSW 2077. Ph/fax (02) 9482 1565. 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/ 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics, Ph/Fax (02) 9554 9760. 
sesame @nettrade.com.au 


20 SPEAKERS 15 Watt, 4 10 Watt, 2 
long horn, 2 short horn with drivers, 
800 mtr cable, 4 amplifiers, mixer: 
$400 the lot (02) 6458 3663. 300 Watt 
inverter $100, 700 Watt motor genera- 
tor $700. 


96 SILICON CHIP 


BNEW 88-108MHZ 


ROLA A Australia 


RO.BOX 314 Blackwood SA. 5051 088-2703175 


Silicon Chip Floppy Index 
Now available: the complete in- 
dex to all SILICON CHIP articles 
since the first issue in Novem- 
ber 1987. 


68HC11 & 68HCO5 DEVELOPMENT 
SYSTEMS: Oztechnics, PO Box 38, 
\lawong, NSW 2234. Phone (02) 9541 
0310, fax (02) 9541 0734. 
http://www.oztechnics.com.au/ 


PIC COMPILERS and programmers 
(the best ones) are available from 
MicroZed. 


CHRISTMAS LIGHTS controller gear 
(as seen in EA) available from Micro- 
Zed. 


$239 COLOUR VIDEO CAMERAS 
$239 with uP DIGITAL SIGNAL 
PROCESSING for Superb Colour Ren- 
dition & Long Term Stability. Cigarette 
Pack size Modules $239 (320 + line), 
$369 (450 + line, Cameras $319 (320 
+), $419 (450 +). Up to 437 664 Ele- 
ment CCDs 752 (H) x 582 (V) for 
EXTRA HIGH RESOLUTION IM- 
AGES. Options include 8 CHARAC- 
TER TITLE GENERATOR, Automatic 
or Manual White Balance One-Push, 
3200, 4600 & 5600K to ensure correct 
colour balance with various light 
sources. TWO Back Light Compen- 
sation Patterns for difficult lighting 
situations. Automatic 1/100 000 or 
Manual Electronic Shutter 1/50, 1/100 
Flickerless, 1/250, 1/500, 1/1 000 & 
1/10 000. Composite & S-VIDEO out- 
puts. VIDEO & DC Automatic Iris Lens 
DRIVE outputs. Automatic Black Bal- 
ance. Also a Wide Range of Lenses 
from 2.1mm FL. Before you buy Ask 
for our Illustrated Detailed Price List 
with FULL SPECIFICATIONS & Ap- 
plication Notes. Allthings Sales & 
Services, Ph 08 9349 9413 Fax 08 
9344 5905. 


SaaS | 
Advertising Index 


Altronics 1 34-36 
Daycom... 
Dick Smith Electronics.......... 10-13 


Harbuch Electronics 


Instant PCBs 


Jaycar ..... 


Rola Australia 


MicroZed Computers ..... 


Norbiton Systems 


Oatley Electronics 


Resurrection Radio ....... 


Rod Irving Electronics ......... 84-88 


Scan Audio ..... 


Silicon Chip Back Issue: 


Silicon Chip Bookshop ........00.4 


Silicon Chip Binders/Wallcht OBC 


Silicon Chip Software .... 


Silicon Chip Subscriptions ....... 94 


Smart Fastchargers..... 


Zoom Magazine 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


MicroZed has 8-pin 6 I/O (up to 4 I/O 
can be A>D) 120672 at $5 ea, $6.10 
incl S/t. Quartz window version $25 + 
Sit. 


O's a great wag... | 
but could you be ese, 


If you're looking for a magazine just filled with lots of beautiful cars, you could be disappointed. 
Sure, ZOOM has plenty of outstanding pictorials of superb cars, but it's much more than that. 


If you're looking for a magazine just filled with “how to” features, you could be disappointed. 
Sure, ZOOM has probably more “how to” features than any other car magazine, but it’s much more than that. 


If you're looking for a magazine just filled with technical descriptions in layman's language, you could be disappointed. 
Sure, ZOOM tells it in language you can understand . . . but it's much more than that. 


If you're looking for a magazine just filled with no-punches-pulled product comparisons, you could be disappointed . 
Sure, ZOOM has Australia's best car-related comparisons . . . but it's much more than that 


If you're looking for a magazine just filled with car sound that you can afford, you could be disappointed. 
Sure, ZOOM has car hi fi that will make your hair stand on end for low $$$$ . . . but it's much more than that. 


If you're looking for a magazine just filled with great products, ideas and sources for bits and pieces you'd only dreamed 
about, you could be disappointed. Sure, ZOOM has all these . . . but it's much more than that. 


But if you're looking for one magazine that has all this - and much, much more - crammed 
between the covers every issue, there is no way you're going to be disappointed with ZOOM 


Just a sample of the features in the October/November issue of Zoom, 
now available at your newsagent : 


s The first tech look at Mitsubishi's new Magna Sports V6 + One of the best Porsches you'll ever see + SPECIAL FEATURE: Kit Cars and 
Specials + Audacious Audi Super Tourer + Water Injection - Build Your Own! + VS Ute + blower = Wow! sẹ Rail Express: WA Drag Rail 
s+ Boost Gauges: how to check accuracy - cheaply + Anatomy of a 5 litre Supercar «$ How to install a rear sound deck + Honda City 
Slicker + New Project Car: A Camira!!!! s Purpose-built off road racing truck + Six Pack Turbo Screamers Sans Restrictors + Traction 
Control: how it works + Force Fed BUG with BITE + Plus all the usual features - Oracle, Buying Used, Netrap Top Gear and more! 


From the publishers of “SILICON CHIP” 


Are your SILICON CHIP copies getting 

damaged or dog-eared just lying around 

in a cupboard or on a shelf? 

Can you find that particular issue you 

need to refer to? 

Keep your te safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

v Easy to use 

v Economical 

v Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well. . . 
v And they look good, too! 


Order by phone or fax from Siticon Cuip - or use the handy order form inside 


ht to your SILICON CHIP/Jaycar Giant Data Wallchart. 
rmation on selecting the right heatsink, testing = 7 
wiring regulators. Plus capacitor marking codes, HUGE 850 x 580mm 
ur codes, loads of computer information from RAM Varnished for long 
ls to ASCII codes and computer port pin-outs . . . 2 
audio connector standards! All this in a glossy, Heavy duty stock 
ig hanging in your workshop or study! Colour-coded too! 


